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I. INTRODUCTION 


A. Location 5 Access . The Saline Planning Unit, an area of ap¬ 
proximately 175,000 ha* (438,ooo acres, 684 square miles), 
is located in east-central Inyo County between Owens Valley 
, and Death Valley National Monument (Fig. 1). The unit in¬ 
cludes all of Saline Valley and parts of the Inyo, Nelson, 
Panamint, Last Chance and Saline mountain ranges. 

Topographic maps covering the Saline Planning Unit include 
the Waucoba Spring, Last Chance Range, Waucoba Wash, Dry 
Mountain, New York Butte, Ubehebe Peak, and Marble Canyon 
15-minute quadrangles. The area includes parts or all of the 
following 25 townships (Mount Diablo base line and meridian): 

T. 11-14 S., R. 37-40 E.; T. 15 S., R. 37-41 E.; T. 16 S., 

R. 38-41 E. 

Saline Valley is accessible from the south by 65 km (40 miles) 
of dirt road (partly paved) which joins state highway 190 
about 65 km (40 miles) east of Lone Pine. The valley is 
accessible from the north by a 65 km (40 mile) dirt road from 
Big Pine. A poor jeep road enters the southern part of the 
valley from Racetrack Valley to the east. An unpaved road ex¬ 
tends the length of the valley along the base of the Inyo 
Mountains from which side roads go to mines, springs, and 
dwellings. An unpaved road climbs 13 km (eight miles) from 

*ha = hectare = 10,000 square metres = 2.5 acres 
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Keeler to the Cerro Gordo Mine from which roads extend north¬ 
westward along the crest of the Inyo Mountains and northeast¬ 
ward into San Lucas and Bonham Canyons. Most of the planning 
unit is inaccessible by vehicle. 

B. Previous Studies and Sources of Information . Until recently, 
the geology of the Saline Planning Unit was known only gener¬ 
ally. Early workers gave general descriptions of the geology 
and mineral occurrences in the Cerro Gordo area (Raymond, 

1873; Fairbanks, 1894, 1896) and of salt deposits in Saline 
and Owens Valley (Gale, 1914, 1915). Knopf (1914) published 
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a preliminary report on mineral deposits and geologic structure 
at Cerro Gordo which was followed by a more comprehensive 
report (Knopf § Kirk, 1918). This report included a review 
of the geology and ore deposits at Cerro Gordo, a treatment 
of the stratigraphy, and a generalized geologic map of the 
Inyo Mountains area. 

Knopf's report and map remained the most comprehensive work 
on the area until the 1950 f s when McAllister (1952, 1955, 1956) 
published geologic maps and reports on the geology, strati¬ 
graphy, and ore deposits of the Ubehebe Peak quadrangle and 
the Quartz Spring area. Merriam (1963) published the most 
detailed report to date on the geology and ore deposits in 
the Cerro Gordo district. His study included a geologic map of 
the southern half of the New York Butte quadrangle. Geologic 
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maps have since been published for the Waucoba Spring (Nelson, 
1971), Dry Mountain (Burchfiel, 1969), and Waucoba Wash (Ross, 
1967a) quadrangles. Ross (1967b) published a regional geo¬ 
logic map, which included the Saline Planning Unit, compiled 
from these published maps and unpublished maps of the Last 
Chance Range quadrangle and northern half of the New York Butte 
quadrangle. The geologic map that accompanies this report is 
compiled from these sources (Map Sheet II). 

Discussions and listings of mineral occurrences in the Saline 
Planning Unit are given by Tucker and Sampson (1938), Norman 
and Stewart (1951), and Goodwin (1957). Page (1951) contri¬ 
buted a geologic report on talc occurrences in the Inyo Moun¬ 
tains. Lombardi (1963) and Hardie (1968) discussed the geo¬ 
chemistry of evaporite deposits in Saline Valley. 

C. Present Study . As originally planned, the geology-energy- 

mineral resource inventory program in the Saline Planning Unit 
was to include five integrated surveys: 

1. Compilation of Existing Data . This would take the form 
of a report which, among other things, would include a 
list of all known mineral occurrences and a geologic 
map at a scale of 1:62,500. 

2. Paleontologic Survey . This survey would produce a report 
identifying all reported fossil species in the planning 
unit, a map of reported fossil occurrences, and a 
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bibliography on paleontologic resources in the planning 
unit and adjacent areas. 

3. Leaseable Resources . This appraisal of leaseable com¬ 
modities by the Conservation Division of the U.S. Geologic 
Survey would include drilling six core holes in the valley 
floor. The holes would be logged and cores and chip 
samples chemically and mineralogically analyzed. 

4. Photogeologic Survey . This survey would produce a photo¬ 
geologic map of the entire planning unit which would supple¬ 
ment the geologic map compiled by the U.S. Geological 
Survey. This survey would concentrate on lineaments which, 
when related to geology, areas of known mineralization, 

and geophysical anomalies, become one of several indicators 
of potential mineralization. 

5. Airborne gamma-ray spectrometer and magnetometer surveys . 
Data from the magnetic survey would generate an isoline 
map of magnetic field strength showing areas of anomalously 
high or low magnetism and magnetic contrast. The gamma- 
ray spectrometer survey would produce isoline maps showing 
areas of anomalously high or low gamma radiation as indi¬ 
cators of the presence of uranium, thorium, and potassium 
in underlying rocks. These maps, when related to litho¬ 
logic, structural, mineralogic, and other data as well as 
to one another, would be included among several indicators 
used to infer areas with favorable geologic environments 
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for economic mineral deposition. Data from these surveys 
would also be statistically analyzed. 

6. Field Studies . This survey would consist of two types of 
field work--geologic and geophysical. Geologic field work 
would concentrate on areas of known or suspected minerali¬ 
zation and areas of special geologic significance. Geo¬ 
physical field work would consist of ground magnetometer 
and gamma-ray spectrometer traverses over areas selected 
on the basis of geologic field work and results of other 
surveys. 

Because all 175,000 ha of the planning unit could not be 
field investigated with available time and manpower, a system¬ 
atic conceptual approach was used to select areas for field 
study. By inspection of geologic maps, areas were selected 
with geologic environments inferred to be favorable for mineral¬ 
ization. Criteria for selection included igneous contacts, 
possible structural controls such as fractures, fracture 
intersections and folds, and known mineral occurrences. 

Areas of special geologic significance as well as areas .of 
particular interest to other resources were also selected. 

The selected areas total 40,000 ha (100,000 acres) and are 
shown on Map Sheet I. Using an estimated rate of 4,000 ha 
per man-month, ten man-months were needed for field data gather¬ 
ing. 

There were 25 man-months available which were allocated as 
follows: 
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Geologic field work 

10 

mm 

Geophysical field work 

3 

mm 

Travel by car 

3 

mm 

Data compilation § analysis 

6 

mm 

URA 

3 

mm 


25 

mm 


Time commitments by various personnel were allocated as 
follows: 

6 mm - Bishop Area Geologist 
1 mm - Bakersfield District Geologist 
18 mm - DPS Geologists 
25 mm 

Enactment of PL-94-579 (Federal Land Policy and Management 
Act) forced G-E-M Resources personnel of the Desert Plan 
Staff to discontinue inventory activities in the Saline Plan¬ 
ning Unit in January, 1977, and begin a desert-wide study in 
order to meet the 1980 deadline set by Congress. As a result, 
the remote sensing and photogeologic surveys were cancelled. 

The compilation of existing data and paleontologic surveys were 
completed and reports on them are included with this report 
(Appendix II, III). Core drilling for the leaseable minerals 
survey was done in December, 1976, by the U.S.G.S. Conservation 
Division and their report is attached as Appendix V. 

Geologic field work was discontinued January 27, 1977. Desert 
Plan Staff and Bishop Area geologists covered approximately 
6,000 ha (15,000 acres) in slightly over three man-months 
(not including travel time). The areas investigated are shown 
on Map Sheet I. Field notes of inventoried areas are included 
as Appendix VI. No geophysical field work was done. 
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II. PHYSICAL PROFILE - GEOLOGY 


A. GEOMORPHOLOGY . The Saline Planning Unit lies within the Great 
Basin physiographic province near the western margin. Saline 
Valley and its flanking mountain ranges have a northwesterly 
trend which is characteristic of the Inyo - Death Valley region. 
Northward-trending features are present but less common than 
in more typical Great Basin terrain to the north and east. 
Drainage in the area is closed and mostly intermittent. A 
few spring-fed streams such as those in Hunter and Beveridge 
Canyons flow all year over bedrock and disappear into alluvium 
which aprons the steep valley walls. Drainage into the playa 
is entirely subsurface except when flash floods inundate 
part of the playa. Such a flood occurred in late September, 
1976. 

Relief in the Saline Planning Unit is 3,062 metres (10,042 
feet) commensurate with that of the eastern Sierra Nevada. 

The lowest measured elevation is 323 metres (1,059 feet) 
near Salt Lake; the highest measured elevation is 3,385 metres 
(11,101 feet) at Keynot Peak. North and east of Saline Valley, 
the Saline Range rises to 2,153 metres (7,063 feet) and the 
Panamint Range rises to 2,645 metres (8,674 feet) at Dry 
Mountain. 

Saline Valley is a closed desert basin in a structural trough 
bounded on the southwest by normal faults. The valley, about 
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56 km (35 miles) long and 32 km (20 miles) wide, has a closure 
of 1,220 metres (4,000 feet) (elevation difference between the 
bottom and lowest pass out of the basin). The average altitude 
of the rim of the basin is about 2,134 metres (7,000 feet). 

The valley floor is an approximately circular salt-encrusted 
playa about 4,100 ha (16 square miles) in area (roughly the 
area enclosed by the 1,080 foot contour). The playa tilts 
slightly to the southwest which is probably a result of downward 
movement on faults along the base of the Inyo Mountains. A 
body of water called Salt Lake, covers approximately 100 ha 
(.4 square miles), in the southwest comer of the playa. 

According to Lombardi (1963), the lake is fed by freshwater 
springs which emerge from a three-foot fault scarp along 
the west edge of the playa. The water is concentrated by 
evaporation to a sodium chloride brine as it spreads over the 
playa. 

The eastern slope of the Inyo Mountains exhibits topography 
comparable to the eastern Sierra Nevada. Steep slopes on the 
order of 30-40 degrees are covered with talus and are extremely 
difficult to traverse. The range is cut by transverse canyons 
600 to 800 metres deep. The canyons are broad alluviated valleys 
in their upper reaches, becoming narrow gorges as they cross 
the steep fault scarp along the east edge of the range. The 
change in canyon morphology occurs at elevations between 1,525 
and 1,830 metres (5,000 to 6,000 feet) which is also the approxi¬ 
mate elevation of the San Lucas Fan and Lee Flat at the south end 
of the planning unit, and Whipoorwill and Jackass Flats north of 
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the unit. Alluviated surfaces along the crest of the Inyo 
Mountains indicate an old rolling land surface that existed 
before uplift of the Inyo Mountains. Alluvium on this surface 
is at least 6 metres (20 feet) thick (Flint, 1941). An excellent 
example of a remnant of this surface occurs on the ridge at the 
head of Beveridge Canyon. 

These geomorphic features suggest three stages in the erosional 
history of the area. The alluvial surfaces along the Inyo 
Mountain Crest represent the first stage. The open valleys at 
the higher elevations which formed in response to an initial 

ft 

uplift of the range, mark the second stage. Features such as 
San Lucas Fan, Lee Flat, Whipoorwill Flat, and Jackass Flat 
may have formed at this time. The third stage, marked by 
narrow gorges, reflects renewed and rapid relative uplift along 
normal faults at the eastern edge of the Inyo Mountains. Knopf 
and Kirk (1917, p. 56-57) deduced three stages of erosion based 
on observations of alluvial fans and terraces. However, they 
explained these stages on the basis of climatic changes during 
Pleistocene time. 

B. ROCK UNITS - PALEOZOIC AND MESOZOIC SEDIMENTARY ROCKS . Sedi¬ 
mentary rocks in the Saline Planning Unit range in age from 
late Precambrian to early middle Triassic, and have an aggre¬ 
gate thickness of 4,575 to 7,000 metres or 15,000 to 20,000 
feet (Fig. 2). The reader is referred to detailed descrip¬ 
tions of the 29 formations given by Burchfiel (1969), McAllister 
(1952, 1955, 1956), Merriam (1963), Merriam and Hall (1957), 
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Fig. 2. Pre-Tertiary rocks in the Saline Planning Unit. 
(Modified from Stewart and others, 1966) 
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Nelson (1962, 1965, 1971), Ross (1963, 1965, 1966, 1967a) and 
Stewart (1970). 

Cambrian and Ordovician strata have been divided into an eastern 
and a western region. This division is based partly on litho¬ 
logic differences, particularly in Cambrian rocks, and partly 
on differences in nomenclature. 

Paleozoic strata are commonly altered and metamorphosed in 
areas where they are severely deformed or intruded by igneous 
rocks. Shaly rocks are metamorphosed to nhyllites and horn- 
felses. Examples can be found in the Nelson Range where Rest 
Springs Shale occurs as a chiastolite homfels, or around 

t 

the Trepier mine where it occurs as a staurolite-bearing schist. 
Carbonate rocks are altered by simple recrystallization to 
marble, by silicification such as at the Burgess Mine, or meta¬ 
morphism to garnet or wollastonite-bearing tactites such as in 
the area south of New York Butte or in the Nelson Range north 
of the Cerrusite Mine. 

Mesozoic Plutonic Rocks . Mesozoic granite rocks crop out exten¬ 
sively in the Inyo, Nelson and Panamint ranges (Map Sheet II). 
Most of these bodies are quartz monzonite, but granite, syenite, 
alaskite, monzonite, granodiorite, syenodiorite, quartz diorite, 
and diorite also occur. Units that have been mapped in the 
Saline Planning Unit are the Hunter Mountain Quartz Monzonite, 
Pat Keyes Pluton, Quartz Monzonite of Paiute Monument, Quartz 
Monzonite of Papoose Flat, and Alaskite of Lead Canyon. Most 
of the granitic rocks in the area have been assigned at least 
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tentatively to one of these units. 


The granitic rocks are very important from a minerals standpoint. 
Most known mineral deposits are concentrated around the margins 
of these plutons in veins and contact metamorphic deposits. 
Crystallizing magma, from which these rocks formed, provided 
the hydrothermal fluids and heat responsible for formation of 
mineral deposits. An understanding of the geometry, contact 
and age relations, petrographic character, and chemistry of 
these rocks is critical in order to understand their associated 
mineral deposits. Unfortunately, data of these kinds are very 
sketchy. 

Hunter Mountain Quartz Monzonite . The Hunter Mountain Quartz 
Monzonite was defined and mapped by McAllister (1952, 1955, 

1956). It is the most extensive of all the plutonic units, and 
underlies the rolling highland of Hunter Mountain, extending 
northward in the Panamint Range to Ubehebe Peak and northwest¬ 
ward along the Nelson Range. Three small outliers near the 
southeast end of Saline Valley are Hunter Mountain Quartz 
Monzonite according to McAllister (1956). Burchfiel (19.69) 
mapped some inliers and small stock southeast of Warm Springs 
as Hunter Mountain Quartz Monzonite. 

McAllister (1952, 1955, 1956) gave petrographic descriptions 
and modes of the Hunter Mountain Quartz Monzonite. Typically, 
the rock is a medium to coarse-grained light gray hornblende 
quartz monzonite with the following approximate mineral percen¬ 
tages; 40 percent orthoclase, 40 percent plagioclase (oligoclase), 
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14 percent quartz, 4 percent hornblende, 1 percent magnetite, 

1 percent sphene, and traces of biotite, apatite, epidote, 
and sericite. 

McAllister (1956) mapped a "calcic facies" east of Dodd Spring 
in the southeastern part of the planning unit which include 
olivine gabbro (80 percent bytownite, 10 percent olivine, 5 
percent augite, 3 percent magnetite, and 2 percent biotite and 
apatite); pyroxene-biotite gabbro (73 percent labradorite, 16 
percent biotite, 8 percent augite, 2 percent magnetite, 1 
percent apatite, and traces of orthoclase); and olivine monzon- 
ite (54 percent andesine, 37 percent orthoclase, 3 percent 
olivine, 3 percent augite, 3 percent biotite, and 1 percent 
magnetite and apatite). Syenodiorite, monzonite, syenite, 
lamprophyre, aplite, pegmatite, diorite, quartz diorite, 
granodiorite and granite form "minor facies" of the Hunter 
Mountain Quartz Monzonite (McAllister, 1956). 

Burchfiel (1969) mapped two inliers and a small stock southeast 
of Warm Springs. He reported two modes of samples from these 
bodies: 

1. 55 percent potassium feldspar, 30 percent sodic plagioclase, 
10 percent quartz and 5 percent hornblende; 

2. 45 percent potassium feldspar, 30 percent sodic plagioclase, 
5-7 percent quartz and 15-20 percent hornblende. 

Pat Keyes Pluton . The Pat Keyes pluton was mapped by Ross 
(1967a) in the Waucoba Wash quadrangle. It extends into the 
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Independence and Lone Pine quadrangles (Ross, 1965), and the 
New York Butte Quadrangle (Ross, 1967b). Ross (1965) correla¬ 
ted this pluton with the Hunter Mountain Quartz Monzonite on 
the basis of contact relations and petrographic character. 

In the Independence quadrangle (Ross, 1965) the unit typically 
forms gray, bold, highly-fractured, rubbly outcrops in areas of 
rugged relief. The rock is equigranular, locally weakly por- 
phyritic or seriate, medium-grained, and is commonly rich in 
mafic inclusions. The pale-red-purple color of the potassium 
feldspar is the most conspicuous feature of this unit. The 
average mode of the Pat Keyes Pluton in the Independence quad¬ 
rangle is 43 percent plagioclase (oligoclase-andesine), 23 
percent potassium feldspar, and 15 percent quartz, with dark 
minerals ranging from 10 percent to 30 percent (roughly equal 
amounts of biotite and hornblende or hornblende slightly pre¬ 
dominating) . The average rock lies on the boundary between 
quartz monzonite and granodiorite. A dioritic border facies 
occurs at the western margin of the pluton in the Independence 
quadrangle. 

Desert Plan Staff (DPS) geologists have noted similar rocks in 
the New York Butte quadrangle. At the Keynot Mine the rock is 
a gray, medium-grained, equigranular quartz monzonite with 
approximately 15-20 percent hornblende and biotite (chiefly 
hornblende), 15 percent quartz, and roughly equal amounts of 
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plagioclase and pink potassium feldspar. 


Dunne (1971) showed that the Pat Keyes pluton was zoned from 
seriate quartz monzonite in the core (average composition 19.7 
percent quartz, 29.4 percent K-feldspar; 40.6 percent oligoclase 
5.3 percent biotite, 3.3 percent hornblende) to granular 
"monzonite-diorite" at the margins (average composition 7.2 
percent quartz, 23.1 percent K-feldspar, 46.6 percent oligo¬ 
clase, 8.4 percent clinopyroxine, 7.5 percent biotite, 3.7 
percent hornblende). Hornblende hornfels facies contact meta- 
morphic rocks indicate the pluton was emplaced at a total 

t 

pressure of only 0.8 kilobar, or a depth of about 3 kilometers. 
Dunne correlated the Pat Keyes pluton to the Hunter Mountain 
quartz monzonite on the basis of its low quartz content. 

Quartz Monzonite of Paiute Monument . This unit surrounds the 
metamorphic pendant in the Willow Creek area in the Waucoba 
Wash quadrangle (Ross, 1967a), and extends westward into the 
Independence quadrangle (Ross, 1965). A second body, surrounded 
by rocks of the Pat Keyes pluton, occurs as an elongated, 
northwest-trending body in the northern part of the New York 
Butte quadrangle (Ross, 1967b). The Paiute Monument pluton 
is younger than the Pat Keyes Pluton on the basis of contact 
relations and radiometric ages (Ross, 1965). 

Ross (1965) described the Paiute Monument Pluton as a very 
coarse-grained seriate quartz monzonite that forms light gray 
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bouldery outcrops. Pale red potassium feldspar crystals 
range up to 25 mm* across; quartz and plagioclase crystals 
range from 3 to 10 mm. Mafic inclusions are widespread, but 
not as common as in the Pat Keyes Pluton. The average modal 
composition of the Paiute Monument pluton is 35 percent calcic 
oligoclase, 32 percent K-feldspar, 25 percent quartz, 4 percent 
biotite, 1 percent hornblende, and 2 percent opaques, sphene, 
zircon, apatite and allanite. The Paiute Monument quartz 
monzonite was not observed by DPS geologists. 

Papoose Flat Pluton . The Papoose Flat pluton forms a wedge- 
shaped body of about 30 square miles in the Waucoba Wash, Waucoba 
Spring, Waucoba Mountain, and Independence quadrangles. Only 
a narrow eastward trending "tail" about 4 km (2.5 miles) 
long crops out within the planning unit in the northwest corner. 
The pluton forms light gray bouldery outcrops of coarse-grained 
porphyritic quartz monzonite. K-feldspar megacrysts up to 
50 mm long are common. Ross (1965) gave an average mode of 
42 percent calcic oligoclase, 19 percent potassium feldspar, 

33 percent quartz, and 6 percent biotite, hornblende, muscovite 
and other accessory minerals. 

The pluton forms steeply discordant contacts with Cambrian 
strata at its eastern end, and concordant contacts around the 
western end where strata are tectonically thinned to about ten 
percent of their original thickness. Nelson and others (1972) 

* nvn * millimetre = 0,04 in. 
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suggest the pluton penetrated discordantly lower formations of 
an anticline and formed a "blister" in the limb beneath the 
stretched higher formations. 

The Papoose Flat pluton is similar in lithology and age to 
plutons occurring along the Sierra Nevada Crest from Mount 
Whitney to Sonora Pass (e.g.. Cathedral Peak Quartz Monzonite 
at Tuolome Meadows), and to quartz monzonites throughout the 
Mojave Desert (e.g. Granite Mountains Pluton, Teutonia Quartz 
Monzonite in the East Mojave Planning Units). 

Alaskite of Lead Canyon. Ross (1967a) mapped a small body of 
alaskite in Lead Canyon in the northwestern part of the planning 
unit. He did not describe this body, but he did describe some 
alaskite in the Independence quadrangle (Ross, 1965) as fine 
to medium-grained rocks composed of sodic plagioclase, potas¬ 
sium-feldspar and quartz with little or no dark minerals. 

They form blocky outcrops and weather into sharply angular 
fragments, in contrast to the well-rounded bouldery appearance 
of other granitic bodies. 

Other Plutonic Rocks . Several small stocks and dikes penetrate 
Silurian to Triassic strata in the southern Inyo Mountains. 

Most are part of the Pat Keyes-Hunter Mountain quartz monzonite. 
Monzonite porphyry occurs in the small stock at the Hart Mine 
and in the Union Dike at the Cerro Gordo mine. The Union Dike 
is the probable source of much of the lead-silver-zinc ore 
at Cerro Gordo (Merriam, 1963). 
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Dark-colored dikes penetrate Paleozoic strata throughout the 
planning unit. In the Cerro Gordo area, dark green andesite- 
dacite porphyry dikes occur commonly and are often associated 
with small mineral deposits. At Cerro Gordo, the Jefferson 
Dike, composed of diabase, is intimately associated with one 
of the richest lead-silver-zinc ore-shoots. The dark-colored 
dikes are the youngest intrusive rocks in the area (Merriam, 

1963). 

Age of Plutonic Rocks . Radiometric ages of plutonic rocks in the 

Saline Planning Unit are listed in Fig. 3. The Papoose Flat 

« 

pluton is clearly Cretaceous. Because alaskite dikes cut 
the Papoose Flat pluton (Ross, 1965), the alaskite of Lead 
Canyon is also assigned a Cretaceous age. The Paiute Monument 
pluton is assigned a Jurassic age even though one age is late 
Triassic. The Pat Keyes-Hunter Mountain quartz monzonite is 
assigned to the Triassic. The 156 million year date from the 
Hunter Mountain (?) quartz monzonite is from the body southeast 
of Warm Springs. Either those rocks are not part of the Hunter 
Mountain quartz monzonite, or the radiometric age has be.en 
masked by a later thermal event. The 134 million year age 
from New York Butte suggests that part or all of that pluton 
may be younger than the Pat Keyes-Hunter Mountain quartz 
monzonite. 

Cenozoic Volcanic and Sedimentary Deposits . A section of volcanic 
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Pluton 

Age (m.y.) 

Dating 

Method 

Period 

Reference 

Papoose Flat 

81 

K-Ar 

Cretaceous 

Ross (1965) 

Papoose Flat 

75 

K-Ar 

Cretaceous 

Ross (1965) 

Paiute Monument 

156 

K-Ar 

Jurassic 

Ross (1965) 

Paiute Monument 

157 

K-Ar 

Jurassic 

Ross (1965) 

Paiute Monument 

170+20 

Pb-alpha 

Jurassic 

Ross (1965) 

Paiute Monument 

190+20 

Pb-alpha 

Triassic 

Ross (1965) 

Pat Keyes 

210+20 

Pb-alpha 

Triassic 

Ross (1965) 

Pat Keyes 

183 

Rb-Sr 

Triassic 

Dunne (1971) 

Hunter Mountain 

190 

Pb-alpha 

Triassic 

Ross (1965) 

Hunter Mountain( 

?) 156 

K-Ar 

Jurassic 

C.D.M.G. (written 
communication, 1977) 

New York Butte 

134 

K-Ar 

Jurassic- 

Cretaceous 

C.D.M.G. (written 
communication, 1977) 


Fig. 3. Radiometric ages of plutonic rocks in the Saline Planning Unit. 
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rocks up to 300 metres (1,000 feet) thick underlies most of the 
Saline Range in the northern part of the planning unit. These 
rocks consist of layers of tuff, cinders, and agglomerate, 
capped by a vast flood of black, olivine-bearing volcanic 
flows. These flows would be classified as basalt in the field, 
but chemical analyses published by Ross (1970) indicate an 
average ^0 content of 1.7 percent and an SiC^ content 
ranging from 47 to 56 percent. Because of their high 1^0 
contents, these rocks were classified as trachyandesite by 
Ross (1970). Ross also described some unusual trachyandesite 
intrusive plugs with pegmatitic cores and fine-grained margins 
exposed in an inlier in the caprock. The volcanic rocks of 
the Saline Range are Plio-pleistocene in age. Potassium- 
argon ages range from three to six million years (California 
Division Mines and Geology written communication, 1977). 

Quaternary sediments consist chiefly of valley fill and alluvial 
fan material. Relatively minor units include playa deposits, 
windblown sand, landslide deposits, talus, and calcareous 
spring deposits. 

C. PALEONTOLOGY . Fossiliferous strata occur throughout the Pale¬ 
ozoic section in the Saline Planning Unit. Occurrences have 
been described by Merriam (1963), Merriam and Hall (1957), 
McAllister (1952, 1955), Nelson (1962, 1966), and others. The 
only fossil localities that have been mapped are in the south 
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Figure 4. Fossil localities in .the Cerro Gordo area 
(modified from Merriam, 1963) 


Coral locality in Tin Mountain Limestone 700 feet north 
of Belshaw Spring. 

Corals in Lost Burro Formation near White Mountain Talc Mine. 
Silurian fossils in Hidden Valley Dolomite 4800 feet south¬ 
east of White Mountain Talc Mine. 

Fossils in Pogonip Limestone south side of Bonham Canyon 
Silurian fossils in Hidden Valley Dolomite 7,300 feet south¬ 
east of White Mountain Talc Mine. 

Corals in Lost Burro formation 6,500 feet north-northwest of 
the Ella Mine. 

Fossils in Ely Springs (?) dolomite on ridge 4,200 feet north 
of the Ella Mine. 

Invertebrate fossils, plant remains, and shark teeth in 
lower Rest Springs Shale on Pipeline trail 7,000 feet northwest 
of Cerro Gordo. 

Fossils in Rest Springs Shale near Hart Mine. 

Fusulim'H<! in lower Keeler Canvon Formation. 



half of the New York Butte Quadrangle (Merriam, 1963). These 
localities are shown on Figure 4. 

Mr. Patrick J. Kennedy of the University of California, River¬ 
side, working under contract for the Desert Plan Staff, has 
prepared a report on paleontologic resources of the Saline 
Planning Unit which includes a bibliography. His report is 
included with this report as Appendix III. 

D. STRUCTURE AND TECTONICS . Folding and Faulting in the Cerro 
Gordo Area . The following discussion is based on descriptions 
by Merriam (1963) and on field observations by DPS geologist. 

The structure of the southern Inyo Mountains is dominated by an 
assymetric anticline called the Cerro Gordo anticline. This 
fold is cut by the north-south-trending Cerro Gordo and San 
Lucas faults, and by northwest-trending normal faults. The 
intersection of the axis of the anticline with the Cerro Gordo 
and San Lucas faults formed the structural control for deposi¬ 
tion of ore at the Cerro Gordo mine. Figure 5 is a general¬ 
ized southwest-northeast cross section through the anticline 
(modified from Merriam, 1963). The age of the anticline and 
faults is post-middle Triassic and pre-Cretaceous. 

The Cerro Gordo anticline extends from south of Cerro Gordo 
northward to Hunter Canyon, a distance of 24 km (Merriam, 
1963). The axis trends approximately N. 20 W. and plunges 
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to the south. The fold is assymetrical with the western limb 


dipping more steeply, than the eastern limb. The anticline is 
cut by the north-south Cerro Gordo and San Lucas faults, the 
Cerro Gordo fault being west of the San Lucas. At Cerro Gordo, 
a wedge of Keeler Canyon formation was dropped several hundred 
feet between the two faults, indicating the faults form a 
graben. The Cerro Gordo fault is the "master fault" in the 
Cerro Gordo mine. It extends northward at least to Bonham 
Canyon. Several small copper deposits occur along the fault. 

The San Lucas fault appears to be unmineralized. 

Northwest-trending faults predominate north of Cerro Gordo. 

Two such faults form structural boundaries to the area of 
talc mineralization in Bonham Canyon. 

North of Cerro Gordo, folding becomes more compressed and com¬ 
plicated. In upper Bonham Canyon and Daisy Canyon. Vertical iso¬ 
clinal folds with amplitudes on the order of 300 metres (1,000 
feet) can be seen in the walls of the deeply-incised canyons. 
Spectacular disharmonic folding at a scale ranging from several 
tens of meters down to a few centimeters also occurs in this area, 
and is best observed in the thinly-laminated limestones of 
the Lost Burro formation. 

Merriam (1963) interpreted the disharmonic folds as subsidiary 
drag folds associated with the major folding. However, 

Sylvester and Babcock (1975) established three distinct 
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episodes of deformation of similar age rocks in the northern 
Inyo and White Mountains, while Gulliver (1976) was able to 
distinguish four episodes of deformation in the Talc City 
Hills near Darwin. It appears likely that multiphase folding 
also occurred in the southern Inyo Mountains. 

In the Nelson Range northeast of Cerro Gordo, Pennsylvanian 
and Permian strata are deformed into large and spectacular 
recumbent folds. Excellent examples can be seen along the 
road between Lee Flat and San Lucas Canyon. 

Last Chance Thrust . A major thrust fault occurs in the Dry 
Mountain quadrangle (Burchfiel, 1969), the Waucoba Wash quad¬ 
rangle (Ross, 1976a), and the Waucoba Spring quadrangle 
(Nelson, 1971). Stewart and others (1966) named this the 
Last Chance Thrust and traced it over an area of 103,600 ha 
(400 square miles) in the White, Inyo, Saline and Last Chance 
Ranges and Eureka Valley. Late Precambrian, Cambrian and 
Ordovician strata form the sole of the upper plate and are 
thrust over Mississippian Rest Springs shale and locally 
Silurian Hidden Valley Dolomite. The upper plate was thrust 
eastward relative to the lower plate at least 32 km (20 
miles) (Stewart and others, 1966). No known genetic relation¬ 
ship exists between the Last Chance Thrust and any mineral 
deposits. 

Recent Faulting . Two zones of recent faulting occur in the 
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Saline Valley area. A northwest to north-northwest zone 
follows the base of the Nelson and Inyo ranges. Movement 
along faults in this zone formed the impressive escarpment 
that rises above Saline Valley. The second zone is defined 
by numerous northeast-trending normal faults in the Saline 
and Panamint Ranges and the trough-like, corridor between 
these ranges. The two zones intersect east of Willow Creek 
Camp. Recent faulting is indicated in both zones where faults 
cutting bedrocks also cut Quaternary valley fill. An excellent 
example can be observed in S. 33, T. 15 S., R. 40 E. where a 
wash follows a recent fault at right angles to the prevailing 
drainage direction. The alluvial surface northeast of this 
fault appears to have been downdropped three to five metres 
relative to the southwest side. Recent faulting is also in¬ 
dicated by the gentle southwest tilting of the Saline Valley 
playa. 

The mechanics of faulting in Saline Valley is poorly under¬ 
stood. Magnitudes and direction of displacement, and the rela¬ 
tionship between the northwest and northeast fault zones are 
not known. Detailed field mapping and seismic refraction 
studies might provide a better understanding of these problems. 
What is known indicates that Saline Valley was formed by 
movement on the northwest-trending fault zone, the Saline 
Valley block having rotated several thousand feet downward 
relative to the Inyo Mountain-Nelson Range block, forming a 
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wedge-shaped trough in cross section. 


GEOPHYSICS . Two regional gravity surveys have been conducted 
in the Saline Valley area (Mabey, 1963; Chapman and others, 
1971). Both surveys included Bouguer anomaly maps and brief 
interpretations of anomalies observed in the Saline Valley 
area. Chapman's survey was based on more measurements than 
Mabey's and consequently shows more detail. The Saline Valley 
portions of Mabey's and Chapman's maps are reproduced here as 
Figures 6 and 7 respectively. 


Mabey's (1963) discussion of gravity anomalies in Saline Valley 

j .5 reprinted as follows: 

"The maximum gravity relief across Saline 
Valley is more than 40 mgals; however, the 
gravity gradient that extends onto the bed¬ 
rock outcrops along the margins of Saline Valley 
cannot be explained by low-density material 
underlying the valley. This is particularly 
apparent along the north side of the Nelson 
Range where there is a northward decrease 
in the anomaly of about 15 mgals over a 
distance of about 3% miles between stations 
on bedrock. This gradient is nearly normal 
to the westward increase in regional ele¬ 
vation and does not appear to be related 
to the regional or local topography. 

The cause of this bedrock anomaly is not 
apparent from a consideration of the density 
of the surface rocks. The low gravity 
values occur over the large body of quartz 
monzonite that trends northwest from the 
Panamint Range across Saline Valley into the 
Inyo Mountains, and the higher values to 
the south are on Paleozoic sedimentary rock. 

The densities of the two rock types at the 
surface are about equal. The relatively low 
anomaly values over the intrusive body may 




Bouguer anomaly map of the Saline Valley area 
From Mabey (1963). Scale 1:250,000. 
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result from the quartz monzonite replacing 
a more dense metamorphic basement complex at 
depth, or the sedimentary rock may occur in a 
large roof pendant, which, in the lower part 
contains a large volume of more dense 
metamorphic rocks. 

The steep gravity gradient along the west side 
of Saline Valley at the base of the Inyo 
Mountains is probably a near-surface effect and 
indicates about 2,000 feet of Cenozoic fill 
underlying the valley near the range front. 

Only a few hundred feet of Cenozoic rocks are 
in contact with bedrock along the fault zone at 
the base of the Nelson range, but a local 
gravity gradient, probably produced by a fault 
within the basin, was observed about 2 miles 
north of the range. There is no gravity 
evidence of faulting at the Panamint Range but 
the steepening of gradient about 2 miles from 
the range front may be related to a fault in 
the valley. 

The maximum thickness of Cenozoic rocks in 
the valley occurs in the area north of the 
lake, where the fill is probably about 3,000 
feet thick. The gravity data indicate that 
the rocks exposed along the axis of the valley 
are part of the basin fill." 

Chapman's (1971) discussion of gravity anomalies in Saline 

Valley is here reproduced as follows: 


"Granitic rocks are exposed in a large area 
at the northern end of Panamint Valley in 
the vicinity of Hunter Mountain, but gravity 
values in this area show little exception to 
the northwest-dipping regional trend. Farther 
northwest, Saline Valley is marked by a very 
prominent northwest-trending gravity minimum. 
The local gravity relief in Saline Valley is 
probably more than 40 mgal. However, as 
pointed out by Mabey (1963), the gravity 
gradients that extend onto bedrock outcrops 
along the margins of the valley cannot be 
explained by low-density material underlying 
the valley. These gradients are observed 
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over bedrock outcrops along the north side 
of the Nelson Range where Mabey (1968) 
estimated a northward decrease in the anomaly 
of about 15 mgal in 3% miles and on the 
northeast side of Saline Valley where there 
is a westward decrease of about 14 mgal in 
2 miles. Only a part of these decreases in 
anomaly values toward the north and west 
could be caused by steepening of the regional 
gravity gradients. One possible explanation 
is that Saline Valley is underlain principally 
by granitic rocks and that more dense metamorphic 
rocks are present in and underlying the Inyo 
Mountains, the Nelson Range, and the Panamint 
Range to the west, south, .and northeast, 
respectively. Another possibility is that the 
Saline Valley area is underlain at depth' by 
a large granitic intrusive mass with a lower 
density than that of the usual Mesozoic 
plutonic basement rocks. 

Steep gravity gradients on the edges of and within 
Saline Valley on the west and south sides in 
particular suggest that multiple fault zones 
exist and are generally parallel both to the 
Inyo Mountains and the Nelson Range. There is 
not, however, positive gravity evidence for a 
fault on the Panamint Range side of the valley. 

On the basis of the gravity data, Mabey 
(1963) estimated a maximum thickness of about 
3,000 feet of Cenozoic sedimentary rocks in the 
valley north of the dry lake. 

A nose in the gravity contours extends westward 
from the positive gravity anomally associated 
with the Panamint Range into the southeastern 
part of the Saline Range, north of Saline Valley, 
where it is joined by a northward-trending 
positive anomaly from the Inyo Mountains. Mudv 
of the Saline Range is covered by Cenozoic 
basaltic volcanic rocks, but the presence of 
scattered outcrops of Paleozoic sedimentary 
rocks suggests that these rocks near the 
surface may be the chief cause of the positive 
gravity anomalies." 

No published seismic or magnetic data exist for the Saline 

Valley area. A magnetometer survey of the area would be useful 

as one of several indicators of possible mineralized areas. A 
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seismic survey would be useful in interpreting the shape 
and structure of the bedrock floor of Saline Valley. 


GEOLOGIC HAZARDS . Geologic hazards should be considered 
in developing a multiple land use plan. Earthquakes, flash 
floods, and mass wasting are among the possible geologic 
hazards in Saline Valley. 

Evidence for recent faulting has already been described in 
this report. Where there has been recent faulting, the 
probability of earthquakes is very high. The areas with the 
greatest earthquake threat lies along the base of the Inyo 
and Nelson Ranges, and in the Lower Warm Spring vicinity. 

Flashfloods are a potential hazard on alluvial fans. When 
rainfall is very heavy, water issuing from narrow mountain 
canyons can flood large parts of the valley transporting 
large boulders several miles from the mouths of canyons. 

Heavy rains in late September 1976, flooded much of the 
playa in Saline Valley and washed out roads in several places. 

Landslides, rock falls, and other forms of mass wasting are 
likely to occur in areas of oversteepened slopes such as 
along the steep escarpment in the Inyo Mountains. Landslides 
and rockfalls are likely to occur during or after earthquakes, 
and when soils are saturated from rain or melting snow. The 
large knoll that projects from the escarpment west of Salt 
Lake may have formed by landsliding. 



III. PRESENT SITUATION - MINERALS 


The Saline Valley area has long been of interest to the mining in¬ 
dustry. The area contains commerical or potentially commerical 
deposits of gold, silver, copper, lead, zinc, tungsten, talc, and 
salines. Recently, Saline Valley has been of considerable interest 
for its potential geothermal resources. This section describes 
mineral occurrences in the planning unit and summarizes their 
economic potential on the basis of field studies and published 
descriptions. The known mineral deposits in the planning unit are 
listed in Tables 1 and 2, Appendix I. More information can be found 
in the references cited for each occurrence and in the field notes 
(Appendix VI). In the following narrative, locatable, leaseable, 
and saleable commodities are discussed separately. 

A. Locatable Commodities . The Saline Planning Unit is here divided 
into eight locatable mineral areas on the basis of geographic 
distribution and type of mineralization (Map Sheet III). Nearly 
all of the known mineral deposits in the planning unit are in 
these areas. This does not mean that no mineral deposits exist 
outside these mineral areas, but that there is no record of 
deposits in published sources. 

Mineral Area 1 - Lead Canyon 

This area in the northwestern comer of the planning unit is 
underlain by Cambrian strata which form the upper plate of the 
Last Chance Thrust. Principal deposits are the Blue Monster, 
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Bunker Hill, Waucoba Tungsten, and Momingstar. 


The lead-silver-gold deposits at the Bunker Hill and Blue Mon¬ 
ster mines are in oxidized quartz veins in carbonate rocks that 
were worked by shafts adits and open cuts. The Blue Monster 
mine shipped 45 tonnes* of ore in 1935 reported to assay $100 
per tonne in lead and silver. 

The Waucoba tungsten mine, originally located as a copper pros¬ 
pect, produced some high grade tungsten ore during World War II 
(Calif. Div. Mines, 1955). The deposit consists of irregular 
discontinuous scheelite bands in argillite of the Harkless 
formation. The ore reportedly contained one to two percent 
WOg (Norman and Stewart, 1951). 

The Morningstar claims consist of several east-west-trending 
quartz veins that cut Campito formation. These veins have been 
explored by several shallow open cuts and short adits. No minerals 
other than limonite were observed in the vein, but it may contain 
some gold. 

Mineral Area 2 - Willow Creek - Snowflake 
This area includes two areas of talc mineralization - the 
Snowflake mine and the Willow Creek Camp area. Both areas con¬ 
tain deposits of high quality talc in metamorphosed carbonate 
rocks near intrusive contacts with granitic rocks. 

The Snowflake mine, located on top of a precipitous ridge just 


*tonne = 1,000 kg = 1.1 ton 



north of the mouth of Beveridge Canyon, consists of two open 
pits each about 30 metres long and three to six metres deep. 

The deposits are in recrystallized Lost Burro formation adjacent 
to Pat Keyes Quartz Monzonite. 

Mines in the Willow Creek area, include the Gray Eagle, White 
Eagle and Doris D., and have been mapped and described by Page 
(1951). All of these deposits contain substantial reserves. 

The most significant is the White Eagle which is currently 
being redeveloped by the owners. Several truckloads of talc 
have been shipped from the White Eagle since September, 1976. 

The caretaker at the mine reports that a company (name unknown) 
has shown interest in the Gray Eagle Mine. 

Mineral Area 3 - Beveridge 

Several gold, silver, lead, and copper deposits occur in this 
area. The principal deposits are the Keystone (Keynot), Burgess, 
Bighorn, Trepier, and Metro (Big Silver). There was considerable 
mining activity in the 1870’s and 1880's in this area, but most 
operations were either exploratory or promotional. The only 
mine with any sustained production was the Keystone which pro¬ 
duced a total of about $500,000 in gold (Norman and Stewart, 
1951). During the late 1870's and early 1880's, the mine pro¬ 
duced $10,000 in gold per month. Only the ore that carried 
$40 of gold per ton was milled. Ore that was of lower grade was 
piled on the dump. As a result the dump contains about $225,000 


36 



in gold assaying eight dollars per ton (Flint, 1941). Using a 
current price of approximately $140 per ounce, the dump is worth 
about one million dollars at $32 per ton. Flint (1941) also 
reports that ore as rich as one ounce per ton exists in parts 
of the vein not yet mined. 

Broad contact aureoles in the vicinities of the Burgess mine, 
and the upper parts of Craig and Hunter Canyons were studied by 
DPS and Bishop area geologists. Carbonate rocks are highly 
silicified and metamorphosed to tactite. Numerous small lead- 
silver- gold-copper deposits occur in these zones. The geologic 
environments in these areas are considered potentially favorable 
for tungsten and disseminated gold-silver deposits and should 
be studied more thoroughly. 

Mineral Area 4 - Bonham Canyon . 

This area is defined on the basis of talc mineralization in 
Bonham Canyon. The two principal deposits in this area are at 
the White Mountain and Holiday mines, both of which are patented. 
Numerous smaller deposits occur on National Resource Lands in 
Bonham Canyon and in the area between Bonham and San Lucas 
Canyon. 

Page (1951) described the White Mountain and Florence mines in 
Bonham Canyon. These and other deposits lie in a 3.5 km long 
belt in Hidden Valley dolomite bounded by two northwest-trending 
normal faults. The White Mountain mine produced 3,600 to 9,100 



tonnes of steatite-grade talc from 1932 to 1942 (Page, 1951). 

The Florence mine produced about 900 to 2,700 tonnes of lower 
grade talc during those years (Page, 1951). Reserves at these 
mines are judged to be very large (Page, 1951). 

The Holiday mine also contains reserves of talc of less than 
steatite quality. Talc occurs in lenses in "quartzite" mapped 
as Eureka Quartzite by Merriam (1963). Complex intertounguing 
relationships between the "quartzite" and the surrounding Hidden 
Valley dolomite noted by DPS geologists suggest the "quartzite" 
may be of hydrothermal origin rather than sedimentary. Several 
truckloads of talc have been shipped from the Holiday mine 
since October, 1976. 

Mineral Area 5 - Cerro Gordo . 

This area in the southwest corner of the planning unit has numerous 
deposits of silver, gold, lead, zinc, and copper. The principal 
mine is the Cerro Gordo mine (patented) which produced an esti¬ 
mated 4,400,000 ounces of silver, 33,600 tonnes of lead, and 
10,900 tonnes of zinc carbonate ore (Merriam, 1963). Peak 
production was in 1874, and more than half the lead and three 
fourths of the silver were produced from 1869 to 1876. High- 
grade ores at Cerro Gordo have long been depleted, but there is 
still a potential that an economic low-grade deposit might be 
developed. 
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Other principal deposits in this mineral area are the Ella, 
Newtown, upper Newtown, and Lee #11. Cerrusite occurs abundantly 
at the Newtown and upper Newtown mines. Argentiferous galena 
and tetrahedrite are disseminated in quartz veins at the Ella 
and Lee #11 mines, and are locally concentrated in rich pockets. 
There is current activity at the Ella mine where the owners are 
using a dry concentrating device to rework the dump. The owners 
claim they are recovering $30.00 in silver per ton of ore. 
Numerous small lead-silver-copper deposits occur on or near the 
Cerro Gordo fault between San Lucas and Bonham Canyons. With 
the exception of Cerro Gordo itself, the deposits in the Cerro 
Gordo area are small, vein-type deposits. Small mining opera¬ 
tions can be expected to continue in the years to come, but a 
large operation is not likely. 

Mineral Area 6 - Nelson Range 

McAllister (1956) mapped an intrusive contact between Hunter 
Mountain Quartz Monzonite and Pennsylvanian and Permian carbon¬ 
ate rocks (probably Keeler Canyon formation) that extends 
13 km along the crest of the Nelson Range from Lee Flat to the 
floor of Saline Valley. Carbonate rocks along this contact 
are metamorphosed to tactite which is considered a potentially 
favorable host rock for tungsten mineralization. Commercial 
deposits of wollastonite may also occur in the area. Lead, 
silver, and copper deposits occur at the Cerrusite and Anton 
and Pobst mines. 
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Ore from the Cerrusite mine consisted of coarse-grained galena 
and cerrusite in quartz veins along small faults in quartz 
monzonite. The veins are explored by three adits. McAllister 
(1955) mapped and described the Cerrusite mine and reported 
that ore produced during the 1930's was worth $12 to $25 per ton 
in silver. However, samples analyzed by the U.S. Geological 
Survey indicated only about one percent lead, a few ounces of 
silver, and traces of gold and zinc. 

A prospect believed to be the Anton and Pobst mine (McAllister, 
1955) was visited by DPS geologists. An open cut about 15 
metres across with walls three to four metres high exposes 
layers of wollastonite schist up to three metres thick. Chal- 
copyrite forms about 10 to 15 percent of the rock and is inter- 
grown with wollastonite crystals. From field inspection, it 
appears that there is a considerable amount of copper left in 
this deposit. Several other small copper occurrences in this 
area were noted by McAllister (1955). 

Mineral Area 7 - Saline Playa 

This area contains both locatable and leaseable deposits, and 
is discussed in more detail in the section on leaseable commod¬ 
ities. Brines near the margins of the playa contain up to 2,000 
ppm tungsten, 1,000 ppm molybdenum, and 0.1 percent lithium 
(Lombardi, 1963). Very high concentrations of lithium in playa 
clays were also noted by Lombardi (1963). 
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Mineral Area 8 - Dodd Spring 

This area in the southeastern corner of the planning unit is 
underlain by a wedge-shaped pendant of Paleozoic sedimentary 
rocks surrounded by Hunter Mountain Quartz Monzonite. The pen¬ 
dant is partly bounded by a north-south trending normal fault 
which extends southward to Grapevine Canyon. This area was not 
visited by DPS geologists, but the geology and mineral deposits 
were mapped and described by McAllister (1955, 1956). Principal 
lead-silver-copper deposits are the Shirley Ann, Bonanza, and 
Navajo claims. Tungsten occurs at the Cuprotungstite and Monarch 

mines. The reader may refer to McAllister (1955) for descrip- 

« 

tions of these deposits. 

Hie Lippincott mine is located within Death Valley National Monu¬ 
ment about h mile from the monument boundary. This mine produced 
about 2300 tonnes of ore averaging 30 percent lead from 1940 
to 1955, yielding 380 tonnes of ore at that grade in 1954 alone. 
The large production and high grade of ore from this mine are 
worth noting, even though the mine is within Death Valley National 
Monument, because Section 6 of Public Law 94-429, which withdrew 
Death Valley from mining entry, provides for possible modification 
of park boundaries to exclude significant mineral deposits. The 
Lippincott mine may be a candidate for such exclusion. 

B. Leaseable Resources 

Leaseable resource in the Saline planning unit include sodium 
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and potassium salt deposits of the Saline Valley playa, and geo¬ 
thermal resources in the Lower Warm Springs area. In response 
to a request from BLM the U.S. Geological Survey Conservation 
Division conducted a geologic investigation of leaseable commod¬ 
ities in the area during December, 1976, and January and February, 
1977. The study included sampling and analysis of water from seven 
hot springs, and core drilling at two sites at the southeast and 
northwest sides of Salt Lake. A formal report on the results 
of this study is included as Appendix V of this report. 

Saline Deposits 

Saline deposits in the area include chlorides and sulfates of sodium 
and potassium, and borates. Land was staked for borax in 1895 
(Gale, 1914) and production of up to 90 percent borax from sedi¬ 
ments was recorded a few years later (Baily, 1902). McAllister 
(1955) analyzed a sample of lake sediment from the southeast 
comer of the playa which yielded 1.45 percent I^Og. Small 
Crystals of ulexite were noted in this sample. McAllister believed 
a possible source of the borates was some Plio-pleistocene sediments 
that were deposited during a period of volcanism. A sample of 
this sediment contained 0.06 percent (McAllister, 1955). 

Salt deposits in Saline Valley were discovered in 1864 (Hanks, 

1884). Production was almost continuous from the turn of the 
century to 1930. In 1955, salt was being mined and stockpiled 
from the bed of Salt Lake, and a mill was planned in Keeler to 
process the salt. 



Results of core drilling by the U.S.G.S. Conservation Division 
indicate the presence of salt layers to depths up to 258 feet 
at the south edge of the playa, confirming the presence of a 
large, potentially commercial salt deposit (Appendix V). The 
salt layers are chiefly sodium sulfate, with lesser amounts of 
chloride and minor borate and potassium salts. Brines, muds 
and salts encountered in the drill holes were analyzed, and 
gamma ray, resistivity, self potential, and caliper logs were 
conducted on two of the three holes. As a result of these studies, 
the U.S.G.S. has proposed a revision of the valuable for sodium 
and prospectively valuable for sodium boundaries (Map Sheet IV). 

Geochemical studies of the playa brines and associated sediments 
were published by Lombardi (1963) and Hardie (1968). Lombardi 
chemically analyzed brine residues from 51 samples from boreholes 
in the playa (Table 1), and determined surface salt compositions 
from 21 of these borehole sites (Table 2) and lake mud composi¬ 
tions from eight sites (Table 3). Lombardi presented several 
maps that revealed a concentric zonal distribution of chemical 
elements in the brines. 

Hardie (1968) published more chemical analyses of brines from 
the playa (Table 4) and of water from nearby springs (Table 5) 
in a paper that was concerned with chemical equilibria of the 
brines. Minerals which he noted in playa sediments include 
halite, thenardite, mirabilite, glauberite, gypsum, ulexite. 
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TABLE 2 Composition of Surface Salts 
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& Sample contains 98% Na 2 S 04 (thenardite). 
c Contains 20 ppm copper. 

^Contains 5 ppm copper. 


TABLE 3 Composition of Saline Valley Lake Muds 
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TrtMo 4 Clw>»niett! At inly non of brinoa from Snlmo Vftlluy, California* (concentration* in ppm) 
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2GO0 

11,180 

39 
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27 
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87 
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153,700 
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CL 

45 
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75 
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250,000 


C 
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25 
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869 
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G 

49 
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4400 

22,000 
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5199 

33 602 


63 

63,400 
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• SitDUJTY L* Rettio, Analyst, except whero noted, 
t C* « gypsum; CL 1 — glauborito; II- & huhto; II 1 ^ mlmLihto. 

j Collected by R. C, Scott, U*S,G«S«, from tho “suit !ak»" ( presumably in the area of borehole 3. Analysis courtesy Blair F. Jones. 

§ Collected from shallow hole dug in dry wash bed about 150 ft due cast of borehole 5* 

fl Collected 300 ft downstream from brine spring orifice jn distributary bed* SL 20-3 collected at orificu and SL £0-2 between SL 29 and SB 29-3 
1 Surfdco brtrm in distributary bed imiTidifttiily ciust of boruhulo 39. 

•• This, and ull the analyses listed below it. aro rccalculnted from Lombardi (1003, Table 1). Tho numb on* aro those of Lombardi. The locations of the sampling points are 
shown in Fig. 8. | 

If Lombardi reports aM carbonate species as CO;, 5- in nil hia analyses. 

j + Lon hard i reported all hia brines in terms of % salinity. ■ , ■ ' 

§§ Tho co-existing minerals listed for Lombardi’s brines are thoso predicted by tho present author on tho basis of tho location of each brina within tho mineralogic zones of the 
ptv^ciit atudy. 
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Tfthlo S Chemical analyses of spring and stream waters from Salino Valley, California (concentrations in ppm) 




Water 










Mole 
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43 

50 

46 

17 
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22 
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68 

5*25 
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41 

43 

01 

20 
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0 
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71 

4-04 
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7*0 
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* 

80 

- 5 
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24 
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19 
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65 

2*83 
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8-0 
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43 

61 

43 

17 
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22 
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0 
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69 

5*13 
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41 

43 

03 

20 
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U» 
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7 
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2*77 

6C0 
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32 
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11 
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2100 
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51 

27 
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20 
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13 
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65 

4-51 
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t 
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32 

30 
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27 
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27 
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65 
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8-1 
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• Col Km: tod by Siegfried NuoefUg, U.S.G.S. Annlyses courtesy Donald White, U.S.G.S. 
t Analyses recalculated from LoMDAimr (10G3, Table 2). 

X Colloetcd by It. C. Scott, U.S.C.S. Analyses courtesy Blair F. Jones, U.S.G.S. 

$ This, and all other analyses of Lombardi (lttfW. Tablo 2), wore reported as % salinity. 
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calcite, dolomite, analcime, and sepiolite. These minerals 
occur in a zonal distribution that is concentric with the margins 
of the playa (Fig. 8). From the brine compositions, mineralogy, 
and zonation, Hardie postulated an equilibrium model for the 
evolution of the brines that was controlled by the bulk composi¬ 
tion of the parent water and the extent of evaporation. Hardie 
predicted the continued outward migration of the mineral zones 
and the addition of a new central glauberite-halite-thenardite 
zone in the future. 

Geothermal Resources 

The Saline.Valley KGRA was defined in 1975 by the U.S. Geological 
Survey Conservation Division on the basis of overlapping lease 
applications only (Map Sheet V). Very little data from hot and 
warm springs exist, but analyses of water samples from seven 
springs are included in the U.S.G.S. report (Appendix V). Lombardi 
(1963) reports water temperatures of 43 degrees C. at Burro Spring 
and 49 degrees C. at Palm Spring. Temperatures of 55 to 65 degrees 
C. are recorded in the Saline Valley KGRA minutes (Appendix V). 

Saleable Commodities 

DPS geologists did no field work that dealt with saleable commod¬ 
ities specifically. DPS soil scientists classified and mapped 
soil types in the Saline Planning Unit, and suitability for sand 
and gravel was one criterion for classification. This information 
will be included in a soil report that is currently being prepared. 


Saleable clay deposits might occur in playa deposits in the area. 




SALIIME 

VALLEY 

PLAYA 

MINERAL 

ASSEMBLAGES 

1 CARBONATES (?) 

2 GYPSUM 

3 GYPSUM & 
GLAUBERITE 

4 GLAUBERITE 

5 GLAUBERITE& 
HALITE 

6 HALITE 

7 HALITE & 
MIRABILITE 

8 MIRABILITE & 
GLAUBERITE 


FIGURE 8: SALINE VALLEY PLAYA SHOWING ZONAL DISTRIBUTION OF MINERALS WITHIN THE UPPER 
FIVE METRES OF PLAYA SEDIMENTS BELOW THE EFFLORESCENT CRUST., 

(MODIFIED FROM HARDIE, 1968) 
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Cinders occur in the older volcanic sequence in the Saline Range. 
Most of the rock in the planning unit breaks up into small frag¬ 
ments, some of which might be suitable for rock fill. Limestones 
of the Lost Burro formation in the southern Inyo Mountains might be 
suitable as a dimension stone or as terrazzo. 
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IV. OPPORTUNITIES 


In this section, the major findings of the DPS field survey of the 
Inyo Mountains portion of the Saline Planning Unit are summarized, 
and recommendations for further investigations are set forth. It 
must be stressed that only part of the planning unit was examined by 
DPS geologists in the field, and that no geophysical studies were 
conducted. The results given here are only preliminary, and are not 
an adequate basis for land use decisions. It is recommended that 
no areas be withdrawn from mining entry without a detailed minerals 
inventory. 

Talc Resources . Talc is and will continue to be a very important 
mineral resource in the Saline Planning Unit. As the demand for talc 
for wall tile and electronic components increased between 1933 and 
1943, talc production in California increased to 60,000 tonnes per year. 
Much of this production came from mines in the Inyo Mountains. During 
those years, steatite grade talc was necessary in the manufacture of 
high frequency electrical insulators, and was classified a critical 
mineral during several months of the war years 1942 and 1943. Mines 
in Bonham Canyon and the Willow Creek area were among the few suppliers 
of steatite-grade talc (Page, 1951). 

In the post-war years, increasing demand for talc for wall tile and 
paint resulted in increased talc production. Annual production in 
California reached 110,000 tonnes in 1951, and has been in the range 
of 140,000 to 168,000 tonnes since 1970 (Evans, 1976). Mining shifted 
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to larger deposits in Death Valley National Monument during this time. 
Over 90 percent of the talc produced in California in 1975 came from 
a few mines in Death Valley (Evans, 1976). 

On September 28, 1976, Congress enacted Public Law 94-429 which re¬ 
stricted mining entry and limited development of existing mines in 
six national parks and monuments including Death Valley. This law 
will greatly reduce or terminate talc production in Death Valley, 
and force producers to look elsewhere for talc to meet the high 
demand. Johns-Manville Products Corporation, the largest talc pro¬ 
ducer in Death Valley, has already closed its mines. Almost immediately 
after P.L. 94-429 was enacted, there was renewed activity at the 
White Eagle and Holiday Mines in Saline Valley. Talc is now being 
shipped regularly from both mines. Exploration and production will 
probably continue to increase in Saline Valley in the near future. 

Saline Valley Playa Deposits . Both locatable and leaseable commodities 
occur in the Saline Valley Playa, presenting a potential mineral 
management problem. Drilling by the U.S. Geological Survey confirmed 
that a large potentially-commercial salt deposit does exist on the 
playa, and that it extends down to depths greater than 250 feet.(Ap¬ 
pendix V). Borax occurs in locally high concentrations but in limited 
amounts on the playa. The recent closing of Tenneco's large borax 
mines in Death Valley due to P.L. 94-429 might stimulate some renewed 
prospecting for borax in Saline Valley. Potentially commercial de¬ 
posits of tungsten, molybdenum, and lithium also occur in playa brines 
and clays. 
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Lombardi (1963) summarized the economic potential of the playa as 
follows: 

"In prospecting for such metals as copper, lead, molyb¬ 
denum, and tungsten, important guiding clues may be ob¬ 
tained from comprehensive analyses of brines along the 
margins of saline lakes. 

"The comparatively high concentrations of tungsten in 
Saline Valley brines suggest that terrestrial brines may 
become an important source of tungsten. The lower limit 
of mined tungsten ores in the United States (1953) is 
0.25% tungstic oxide, which compares favorably with some 
tungsten concentrations on the margins of the Saline Valley 
playa; however, at present, there are serious problems 
that prevent the commercial extraction of tungsten from 
brine. 

"The locally high concentrations of borax and sodium car¬ 
bonate are not of commercial importance because of lack 
of quantity. Borax has not been mined in Saline Valley 
since borax dropped from above $300 per ton in price, 

"Thenardite (anhydrous sodium sulfate) is present in 
commercial amounts, but would need some cleaning before 
being marketable. There appears to be between 400,000 
and 1,000,000 tons of thenardite on the playa. 

"More prospecting for iodine should be done, as commercial 
deposits of iodine in the salt crust as well as in the 
brine appear to be probable." 

Geothermal Resources . Little is known about the geothermal resources 
in Saline Valley. The U.S. Geological Survey Water Resources Division 
sampled and analyzed water from seven hot springs in the area. Re¬ 
sults of these analyses are included in Appendix V. Even these data 
might be insufficient as a basis for granting drilling permits. 
Additional data, obtained through geophysical surveys (seismic, 
magnetometer, resistivity, and gravity) and by drilling one or more 
test holes to measure water temperatures and flow, temperature gradi¬ 
ents and head flow, would be useful in managing geothermal resources. 
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Locatable Metallic Commodities . Most of the known deposits of metallic 


commodities in the Saline Planning Unit occur in small lode-type 
deposits. These deposits will probably continue to support small 
intermittent mining operations, but are too small to develop a large 
operation under current economic conditions. In the more distant 
future, however, these deposits may become economic as world reserves 
are depleted and prices increase. 

Broad silicified zones in carbonate rocks surrounding quartz monzonite 
stocks in the upper parts of Craig and Hunter Canyons are favorable 
environments for a possible disseminated gold-silver deposit. Geo¬ 
chemical and geophysical (magnetometer and gamma-ray spectrometer) 
surveys would provide additional data which might indicate if such 
a deposit exists. 

Numerous areas underlain by tactite were noted by DPS geologists, 
notably in the Nelson Range and south of New York Butte. Tactite is 
generally considered a favorable host rock for tungsten mineralization. 
There has been little prospecting for tungsten in these areas, but 
these areas should nevertheless by kept open for mineral exploration. 
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APPENDIX I, TABLE 1 


INVENTORIED MINERAL OCCURRENCES 



APPENDIX 1, TABLE 1. DPS - INVENTORIED MINERAL OCCURRENCES, SALINE PLANNING UNIT 
(Commodities In parentheses either reported but not found or inferred) 


MINERAL 

LOC. NO. 

LOC 

ATlOf 


NAME 

COMMODITIES 

GEOLOGY & MINE WORKINGS 

PRODUCTION, GRADE, 

FIELD SURVEY 

OWNER 

REFERENCES 

AREA 

MAP 3 

SEC. 

TWP. 

(S) 



& MINERALS 


RESERVES 


m 



I 

1 

2 

11 

37 

Morning 

Star 

A.u(?) --pyrite 

Series of east-west quartz 
veins in Campito Fm. Several 
shallow pits and 2 adits 


1/26/77 

CPS 

0331 

George Hill, 
Herman Floyd, 
Sam Blair, 
Assess, work 
1973. 

Nelson (1971) 

t 

2 

21 

11 

37 

tfaucoba 

Tungsten 

W-scheelite; 

M-chrysochoila 

jasper 

Scheelite in parallel bands 
in argillite. Inclined 
shaft, 220 m total workings 

1939-42, millheads avg. 
1-2% WO,. Production 
small. 

1/21/77 


0409 


Norman and 
Stewart (1951 
Ross (1967) 

I 

3 

5 

12 

37 

Bunker Hill 
(Lucky Jose 
phine) 

Pb-Galena, Cer- 
rusitfc; (Au, 

Ag) 

Oxidized sulfide replacement 
bodies in Poleta Ls. Highly 
fractured, overturned. Ex¬ 
tensive workings on at least 
3 levels 

Less than 100,000 
pounds Pb. 

1/22/77 

RDK 

0412 

A.L. Lawrence, 
Verdi, Nevada. 
11/19/74. 

Goodwin (1957 
Norman 8 Ste¬ 
wart (1951), 
Ross (1967) 

I 

4 

17 

12 

37 

Blue Mon¬ 
ster (Mon¬ 
ster) 

Pb-Galena (Au, 
Cu, Ag) 

Quartz veins 8 stringers, 
irregular galena lenses in 
brecciated Bonanza ICing Ls 

1908-21: More than 
100,000 pounds Pb, 

9,000 pounds Cu, 1935: 
50 tons ore at $100 pei 
ton. 

1/23/77 

RDK 

0415 


Ibid 

1 

S 

19 

12 

37 

Lucky Boy 

Pb-Galena; 

(Ag, Au, Cu) 

Veins in Tamarack Canyon 
Dolomite- Numerous workings 

Small production. 

1/23/77 

RDK 

0419 

- 

Ross (1967) 

II 

6 

11 

13 

37 

Grey Eagle 

(Eleanor, 

Rogers) 

Talc 

Talc pods in coarsely-crys- 
talline Ls. § dolomite 
associated with silica rock. 
Open pit 8 several acits. 

Est. 25,000 tons of 
rock removed. Est. 
large reserves. 

1/20/77 

RDK 

0408 


Norman and 
Stewart (1951 
Page (1951) 

II 

7 

14 

13 

37 

Doris D. 
(Bradley) 

'Talc, (magne¬ 
site) 

Talc pods in coarsely-crys- 
talline Ls. & dolomite. No 
silica rock. 

Est. 10,000-15,000 tons 
of rock removed. Est. 
large reserves. 

1/20/77 

RDK 

0408 

Sierra Talc 8 
Clay Co., Los 
Angeles. 1951 

! Norman and 

1 Stewart (1951 
|Ross (1967) 
























APPENDIX 1, TABLE 1. DPS - INVENTORIED MINERAL OCCURRENCES, SALINE PLANNING UNIT 
(Commodities in parentheses either reported but not found or inferred) 


MINERAL 

LOC. NO. 

LOCATION 

NAME 

COMMODITIES 

AREA 

MAP 3 

SEC. 

TWP. 

(S) 



& MINERALS 


18 14 38 Snowflake I Talc 

{Hilderman)] 


15 14 37 Keystone 

(Keynot) 


SE, 14 37 

SW 

15 


SE, 14 

SW 

15 


(Au); Cu-chal- 
copyrite, Az- 
urite, malach¬ 
ite—pyrite. 


Cu-malachite; 
(Au)—pyrite. 


(Au)--pyrite, 
limonite. 


SE 14 37 Tom Hancock (Au)—pyrite. 


GEOLOGY & MINE WORKINGS 


PRODUCTION, GRADE, 
RESERVES 


fi 



FIELD SURVEY 


ATE 


REFERENCES 


Two bodies light gray talc Some production. Now 1/19/7 CPS 0326 Alan Akin, Dan Sorroan and 

each about 100 m x 20 m 17 inactive. Appears to Dickman, Fred Stewart (1951) 

in marble near contact with be high quality talc. Story-Saline 

quartz monzonite. TWo open Valley, Calif, 

pits and millsite. 


Two NW-trending quartz veins Total reported produc- 10/25/ CPS 0180 F £ B Coman 
("Confidence ft Wai* Faalel nnn 7*; rmt.-t'i 


(Confidence § War Eagle) 
each 1-2 m thick in quartz 
monzonite. Explored by 
adits, more than 60 m drift 


tion $500,000 at rate 
of $10,000 per month 
in 1870's § 80's. Est. 
about $1,000,000 in 
gold on dump at pres¬ 
ent prices. 


NE-trendirtg quartz vein, in 
quartz monzonite. Inclined 
shaft more than 60 m deep. 

Quartz vein about 2 m thick 
in quartz monzonite. Abun¬ 
dant cellular limonite § 
pyrite pseudomorphs. Wall- 
rock altered to sericite and 
epidote. 

50 cm thick quartz vein in 
quartz monzonite. Scattered 
small pyrite crystals. Pro-! 
spect. SE extension Confid¬ 
ence Vein 


10/28/ CPS 0185 
76 


Flint (1941), 
Borman and 
Stewart (1951) 


lint (1941) 


10/28/ CPS 0185 [Independence Ibid. 
76 [Mining Co. In- 

fdependence, CA 
(1930's) 


10/28/ CPS 0184 F. 5 B. Coman [Ibid. 
76 i 


14 37 Mallard 

NE Duck 

22 


(Au)—pyrite, Limonitic quartz vein with 
limonite. well-formed pyrite crystals 

in quartz monzonice. Exten¬ 
sion of War Eagle Vein. 

Caved adit. 


10/28/ CPS 0183 P. § B. Coman ffbid. 
76 (1969) 1 
















APPENDIX 1, TABLE 1. DPS - INVENTORIED MINERAL OCCURRENCES, SALINE PLANNING UNIT 
(Commodities In paienthoses either reported but not found or inferred) 


MINERAL 

AREA 

LOC. NO. 
MAP 3 

LOC 

:ation 

NAME 

COMMODITIES 
& MINERALS 

GEOLOGY & MINE WORKINGS 

PRODUCTION, GRADE, 
RESERVES 

FIELD SURVEY 

OWNER 

REFERENCES 

SEC. 

TWP. 

(S) 

RNG. 

(E) 

jjjjj 

m 


rn 

14 

NE, 

14 

37 


Cu-chalcopyrit^ 

30-60 cm thick quarts vein 

♦ 

10/29/ 

CPS 

0188 


Flint (1941) 



NW 




malachite; (Au. 

in shear zone in quartz raun-j 


76 | 







26 




--pyrttc. 

zonite. Inclined adit. 

-■ ■ 






in 

15 


14 

37 

. 

Cu-chalcopyrit^ 

7-15 cm thick quartz vein in 


10/29/1 

CPS 

0187 


Ibid. 







malachite; (Au‘ 

shear zone in quartz monzon- 


76 , 












itc. Inclined adit 10 m 














long, 5 in crosscut. 







in 

16 

SW 

14 

37 

Green Bear 

(Au)—pyrite 

2-4 m wide quartz vein in 


10/29/ 

CPS 

0186 


Ibid. 



NW 





quartz monzonite. IS m- adit 


76 







26 




■ 








hi 

17 

NE 

14 

37 


Cu-chalcopy r it < 

Limonitic quartz vein in ar- 


10/25/ 

D.M 

0205 





NE 




malachite;— 

gillized quartz m-jntc-nite. 


76 







35 




limonite 

Numerous prospects over dis- 





V 









tance of 100 m 







hi 

18 

NE, 

14 

37 


Cu-chalcopyritf 

Quartz vein in quartz m onzot 


10/25/ 

D.M 

0206 





NE 




malachite. 

ite. 


76 







35 




chrysocholla. 






* 








chalocite 







- 

in 

19 

36 

14 

37 

Big Horn 

Cu-chalcopy- 

j Quartz veins in quartz mon- 

"Moderate" tonnage pro 

10/25/ 

D.M 

0206 


Goodwin 







( rite, azurite. 

zonite. Inclined shaft and 

duced intermittently 

76 




j(1957), Nor¬ 







malachite; 

2 adits, drifts at 3 levels. 

1918-1939 averaging 20 





man 6 Stewart 







(Au, Ag, Pb) 


Pb, 3.48 oz. Ag, .185 





(1951) 









oz. Au, some Cu. 






ill 

20 

NW, 

15 

38 

Loadstar 

Fe-Pyrrhotite 

Lenticular vein massive 


10/30/ 

D.M 

0210 

iSon-Zid Metals 




NW 





pyrrhotite in sheared quartz 


76 i 



(5/20/68) ’ 




6 





monzonite. 





1 







■x 



r* « 

*m 

■ 


























1 


APPENDIX 1, TABLE 1. DPS - INVENTORIED MINERAL OCCURRENCES, SALINE PLANNING UNIT 
(Commodities In parentheses either reported but not found or inferred) 


MINERAL 

AREA 

LOC. NO. 
MAP 3 

LOCATION 

NAME 

COMMODITIES 
& MINERALS 

GEOLOGY & MINE WORKINGS 

PRODUCTION, GRADE, 
RESERVES 

FIELD SURVEY 

OWNER 

REFERENCES 

SEC. 

TWP. 

(S) 

RNG. 

(E) 



US 

III 

21 

N'hf> 

15 

38 

Metro (Big 

Pb-Galena; Cu- 

Two adits 6 shaft on quartz 

Some Ag, Pb, Cu, Au 

1/18/ 



Fred Storey; 

Goodwin (195^ 



NW 



Silver) 

malachite. 

veins at contact quartz mon- 

production 1928 assay¬ 

77 



Saline Valley, 

Norman and 



3 




chalcocite; 

zonite and limestone. More 

ing -5$ oz.‘ Ag, 2-9% Pb. 




California 

Stewart (1955 







(Ag-Argentite, 

than 200 m drifts and sev- ■ 












* 

Native Silver); 

eral stopes. 








_ *■ 





(Au)—pyrite 








HI 

22 

SE f 

15 

38 


(Ag-Ccrargy- 

Three east-west trending 


10/30/ 

CPS 

0189 





SE 




rite)--limonite 

quartz veins in kaolinized 


76 







8 





quartz monzonite. No work¬ 














ings. 







III 

23 

SW, 

15 

m 

Trepier 

Cu-chalcopy- 

Discontinuous quartz veins 8 


10/30/ 

CPS 

0189 





SW 




rite, tenorite, 

stringers in quartz nonzon- 


76 







9 




coveilite, ma¬ 

ite. Two adits: 1. 3D jn 













lachite 

4 stopes, 3 winzes; 2. 15 m 














1 open stope. 





* 


III 

24 

HE, 

15 

36 


Cu-chalcopy- 

quartz Veins in 3 it wide 


LQ/50/ 

CPS 

0191 





SW 




rite, tenorite. 

zone in quartz monzonite. 


76 



" 




9 




covellite, ma¬ 

Caved adit. 













lachite 








III 

25 

SE, 

15 

37 


(Au)--limonite 

30cm thick quartz vein in 


10/7/76 

CPS 


- 

Merriam (1963 



SW 





quartz mpnzonite of New York; 









11 





Butte. Inclined shaft 6 m. 

■ 






III 

26 

11, 

15 

37 4 


Cu-chrysochol- 

Recrystallized Triassic lime¬ 


10/7/76 

CPS 



Merriara(1963) 



14 




la, malachite 

stone 6 tactite, Cu in l-3ma 














seams. Two adits. 







III 

27 

14 

15 

37 


Pyrite, limo- 

Broad alteration halo south 


0/7/76 

CPS 



Merriam(1963) 







nite, garnet. 

of New York Butte stock with 












epidote (pos¬ 

silicified, kaolinized 5 

■ * 












sible tungsten) 

tactite zones in Triassic 

, 













limestone. Some quarts 


- 












veins. Six prospects and 

t 











* 


one shaft. 








- 




■* 



m 

* 































APPENDIX 1, TABLE 1. DPS - INVENTORIED MINERAL OCCURRENCES, SALINE PLANNING UNIT 
(Commodities in parentheses either reported but not found or inferred) 


MINERAL 

AREA 

loc.no. 

MAP 3 

LOCATION 

NAME 

COMMODITIES 

St MINERALS 

GEOLOGY & MINE WORKINGS 


FIELD SURVEY 

OWNER 

REFERENCES 

SEC. 

TWP. 

(S) 

■ 




:n 

28 

14 

15 

37 

burgess 

(Au); Pb-ga- 

Several shafts, adits and 

Some production. Ore 

10/6/76 


0167 

. 

Merriam(1963) 






(Ironside) 

lena--limonite 

prospects in silicified Tri- ! 

assayed $20-40 per ton 


DM 



Norman and 








assic limestone. Several NW; 

in Au. 





Stewart(1951) 








trending shears and aplite i 












- 


dikes. 







IV 

-29 

2 

16 

38 

White Moun- 

Tale 

NW .trending talc zone in Hid* 

4,000-10,000 tons 

10/27/ 

CPS 

0182 

Sierra Talc Co 

Merriam(1963) 






tain 


den Valley Dolomite bounded | 

steatite grade talc 

76 



(1952) Patent- 

Norman and 








by two faults. Central an- 

1932-42. Estimate 




ed. 

Stewart(1951) 








desite dike. Several caved | 

large reserves. 





Page (1951) 







- 

adits, open pit._ 







IV 

30 

NE f 

16 

33 

Doug -tfl 

Pb-galena, qer~ 

Oxidized veins in Hidden Val* 


11/17/ 

CPS 



Merriam(1963) 



NE 




rusite Cu-chry- 

ley Dolomite. Three adits. 


76 







2 




socholla Zn- 

Cerro Gordo Fault approx. 








* 





sphalerite— 

100 m west. 













pyrite, goeth- 














ite. 








IV 

31 

NE, 

16 

38 

Doug #2 

Cu-chrysochol- 

N-S 15 cm thick quart: vein : 

n 

11/17/ 

CPS 



Merriam(1963) 



NE 




la, azurite; 

Hidden Valley Dolomite adjac 


76 











Pb-galena; Zn- 

ent to small quartz monzoniti 













sphalerite. 

stock. Adit greater than 














20 m, 1 stope. 





* 


IV 

32 


16 

38 

Helen 

Talc 

Gray, pale green, white talc 


11/18/ 

CPS 



Merriam(1963) 








vein 3 m thick in Hidden Val 


76 




Page (1951) 



2 


* ■ 



ley Dolomite. Adit 6 m. 







IV 

33 

NW, 

16 

38 


Cu-malachite, 

Quartz veinlets & blebs a- 

- 

11/18/ 

CPS 



Merriam(1963) 



NW 




azurite, chal- 

long fault in Hidden Valley 


76 




Page (1951) 



1 




copyrite, chal- 

Dolomite. Small prospect. 

* 












cocite; Pb-ga¬ 













; 

lena; (Zn) 


* 

** 






























APPENDIX 1,Table I. dps- inventoried mineral occurrences, saline planning unit 

(Commodities In parenthoses oither-reported but not found or Inforred) 


MINERAL 

LOC. NO. 

LOC 

:ATior 


NAME 

COMMODITIES 

GEOLOGY & MINE WORKINGS 

PRODUCTION, GRADE, 

FIELD SURVEY 

OWNER 

REFERENCES 

AREA 

1 MAP 3 

SEC. 

TWP. 

(S) 

RNG. 

(E) 


& MINERALS 


RESERVES 


m 



IV- 

34 


1 

38 

39 

Florence 

Mae West 

Talc 

Talc zone in Hidden Valley 
Dolomite. One km long by 

200 m wide trending \'70W. 
Twelve prospects, adits, 
open cuts and shafts. 

Some production. 

11/30/ 

76 

CPS 

.. 

0311 


Merriair.(1963) 
Page (1951) 

:v 

" 35 

I 

16 

38 

Mars #1 

Talc 

White talc vein one mtr. wid 
in Hidden Valley Dolomite. 
Adit 5 m. 

8 

11/30/ 

76 

CPS 

0310 

Delbert Leon¬ 
ard, Box 674 
Lone Pine, CA 
(1975) 

Ibid. 

IV 

36 

* 

I 

16 

38 


Cu-malachite, 
azurite, chal- 
coclte; Pb- 
galena; (Va- 
nadinite) 

Quartz veins in ILddsn Val- 
Dolomite. Three inclined 
shafts. 

Estimate 5-10 percent 
Cu minerals. 

10/20/ 
76 , 

CPS 

0177 


Mcrrlam(1963) 

IV 

37 

1 

16 

38 

Jupiter 

Cu-mulachite 

Tliin milky quartz veins and 
scattered pcokets of mala¬ 
chite in brecciated Hidden 
Valley Dolomite. Prospect £ 
adit. 


10/20/ 

76 

CPS 

0176 

Delbert Leon¬ 
ard 

Lone Pine, CA 
(1975) 

Ibid. 

IV 

38 

1 

16 

38 


Talc 

Poor exposures white talc in 
Hidden yalley Dolomite. 

* 

10/20/ 

76 

CPS 

0178 

* 

Ibid. 

IV 

39 

a 

16 

38 

Judy 

Talc 

Hidden Valley Dolomite al¬ 
tered to talc and "quartzite 
Two adits. 

n 

9/29/7. 

CPS 

0159 


Ibid. 

IV 

40’ 


16 

38 

Old Timer 

; Cu-malachite, 
azurite, chal- 
cocite; Pb- 
galena;—pyritt 
limonite. 

3-10 cm thick replacement 
quartz vein in Hidden Valley 
Dolomite. Inclined shaft 

20 mtrs. 

• 

9/29/7* 

CPS 

0161 


Ibid. 


- 

1 



"* 






























APPENDIX 1, TABLE 1. DPS - INVENTORIED MINERAL OCCURRENCES, SALINE PLANNING UNIT 
(Commodities In parentheses either reported but not found or Inferred) 


MINERAL 

LOG. NO. 

LOCATION 

NAME 

COMMODITIES 

GEOLOGY & MINE WORKINGS 

PRODUCTION, GRADE, 

FIELD SURVEY 

OWNER 

REFERENCES 

AREA 

MAP 3 

SEC. 

TWP. 



& MINERALS 


RESERVES 


mxm 






(S) 

m 





HU 

m 

Hi 



IV 

41 

NE, 

16 

38 


Talc 

Gray talc in lenticular 


9/28/74 

CPS 

0156 


Merriam(1953) 



NE 





quartzite body surrounded by 









12 





Hidden Valley Dolomite, Open 
cut 70 m long, 12 m deep, 
three benches. 







IV 

42 

1 

19 

38 

Holiday 

Talc 

Gray talc layers in 1 Eureka 1 

Appears high quality. 

9/28/7< 

CPS 

0153 

Interpace Cor- 

Ibid. 



6,7 

wm 

39 



Quartzite," Open cut approx. 

Estimate large reser- 




poration, 290 









30 m deep. 

ves. Recent shipments, 




Los Feliz Blvd 














Los Angeles, 
.90039 







■ 

* 






(213) 663-3361 
patented 


V 

43 

11 

16 

38 


Cu-malachite; 

Milky quartz veins on ma!r- 


9/22/ 

CPS , 

0149 


Ibid. 


* 





Pb-galena;— 

gins of andesite porphyry 


76 











goethite. 

dike. Adit and two pros¬ 
pects. 







V 

44 

12 

16 

38 

Pine Tree 

Pb-galena, 

Quartz vein 30 csn thick alon 

r 

S/15/74 

CPS 

0120 


Ibid. 







anglesite; 

fault in Hidden Valley Dolo¬ 













Cu-chrysochol- 
la—limonite, 
pyrite, anker- 
ite. 

mite. Adit, 30 nrrrs. 




■ 

- 


V 

45 

12 

16 

38 

Lee #12 

Pb-galena; 

Quartz veins h-2 n thick in 


8/31/7< 

CPS 

0125 

Jack § Barbara 

Ibid. 







Cu-malachite, 
chalcocite, co- 
vellite;--limo¬ 
nite, calcite, 
ankerite. 

Hidden Valley Dolomite* 

Adit, 90 m, drifts, 3 stopes 

« 




Smith, Keeler 




V 

46 

12 

16 

38 


Cu-chrysochol- 

10-30 cm thick quartz vein 

• 

fl/S/76 

CPS 

,0110 


Ibid. 







la 

Hidden Valley Dolomite. 

Two adits 15 in & 3 m. 

*• m 

■ P 

. 




























APPENDIX 1, TABLE 1. DPS - INVENTORIED MINERAL OCCURRENCES, SALINE PLANNING UNIT 
(Commodities in parentheses either reported but not found or inferred) 


LOC. NO. 

LOCATION 

NAME 

COMMODITIES 

GEOLOGY & MINE WORKINGS 

PRODUCTION, GRADE, 

FIELD SURVEY 

OWNER 

REFERENCES 

MAP 3 

SEC. 

TWP, 

(S) 



& MINERALS 


RESERVES 

■ 

m 



47 

12 

16 

38 

Ella(Silver 

Spear) 

Pb-galena, 
cerrusite; 
Cu-tetrahed- 
rite, chrsyso- 
cholla; (Ag) 

Quartz vein approx, one m 
thick in Hidden Valley Dolo¬ 
mite. Adit 200 m, several 
winzes and stopes. Two 
other adits and one shaft. 

Intermittent production 
1910-58 with average 
assa^_10% Pb, 01% Zn. 

32 oz, Ag, .35 oz. Au. 
Present owners report 
$30/ton Ag and re¬ 
coverable Pb from dump. 

8/5/76 

CPS 

0105 

W. Paul Payne 
(et. al). Box 
212, Keeler, 

CA 93530 
(714) 876-4491 
(9/76) 

Goodwin(1957) 

Merriam(1963) 

48 

12 

16 

38 

EEart 

Pb-galena, cer¬ 
rus ite; Cu-weak 
staining (Au, 

Ag, Zn) 

Contact Tin Mountain lime¬ 
stone 8 perdido Fm. Inclin¬ 
ed shaft (caved), reported 
workings at 50, 80. 100, 150 
200 foot levels. 

Smelter recovery from 
40 ton shipment 1936: 

Pb 20.2%, Zn 3.0%, 15.4 
02 . Ag, .115 oz. Au. 

5/22/76 

CPS 

0147 


Merriaa(1963) 

49 

14 

16 

38 


Cu-azurite, 

malachite, 

chalcopyrite, 

chalcocite; 

(Ag-cerafgy- 

rite) 

Quartz vein in Rest Springs 
Shale adjacent to small 
quartz monzonite stock. Pro¬ 
spect. 


J/22/76 

CPS 

0146 

■ 

Ibid. 

SO 

15 

16 ■ 

38 


Cu-chrysochol- 

la 

Quartz vein along banging 
wall of andesite porphyry 
sill In Perdido Fm. Shaft, 

8 m and three prospects. 


1/1/76 

CPS 

0135 , 

■ 

Ibid. 

SI 

15 

16 

38 


Cu-chrysochol- 

la 

Contact Tin Mountain. Lime¬ 
stone 8 Perdido Fm. Two 
small prospects. 

* 

a/i/76 

CPS 

0134 


Ibid. 

53 

15 

16 

38 


Pb-galena; Cu- 

chrysocholla, 

chalcocite; 

—pyrite, 
grossularite. 

Milky quartz veins 5-10 cm 
thick in Hidden Valley Dolo¬ 
mite. Two adits 8 8 17 m. 

*9 M 

a/2/76 

CPS 

0138 


Ibid. 





















/ 


APPENDIX 1, TABLE 1. DPS - INVENTORIED MINERAL OCCURRENCES, SALINE PLANNING UNIT 
(Commodities In parentheses either reported but not found or inferred) 


MINERAL LOC.NO. 
AREA MAP 3 


I 38 




LOCATION 


SEC. 

(S) 


15 16 138 {Newtown 


COMMODITIES 
& MINERALS 


GEOLOGY & MINE WORKINGS 


Pb-galena, cor- NE 5 NW trending quartz 
rusite; Cu- veins in lost Burro F. east 

chrysocholla— of Son Lucas Fault. Shaft 

llmonitc, cal- 2 adits, extensive undcr- 
cite ground workings. 

Cu-malachite Branching limonitic quartz 

veins in Midden Valley Dolo¬ 
mite G altered quartz mon- 
zonite. Adit, 70 m, one 


i Upper New- Pb-Cerrusite. Quartz veins one ntr. thick 

town anglesite; Cu- in Lost Burro Fm east of San 

malachite, az- Lucas Fault. Adit 100 m 
urite; —limon- 
ite, calcite, 
siderite. 

) Anton and Cu-chalcopyrite Interstitial chalcppyrite Estimate 15% chalco- H/25/7 

Pobst chrysocholla; in wollastonite schist inter pyrite. 

I Htollastonite layered with garnet tactite. 

Open cut 15 m wide, 5 m high 

) Pinion Ex- Cu-chulcopyrite Traces of Cu minerals sent- 1/1B/7 

tension, azuritc, chryso tered in garnet tactite. 

Green Eye cholla;—pyrite Numerous short adits 5 pro¬ 
spects. 

) Cerrusite Pb-galena, cer- Veins along faults in marble Small total production 1/18/7^ RDK I ' 

rusite; Cu- tactite and shale adjacent 1938-ore $12-25/ton. 
chalcopyrite, to quartz monzonite contact. 

, . azurite, mala- Eight adits, shafts, pros- 

chite, (chryso- pects. 
cholla); (Ag, 

Au);--pyrite, 
hematite. 



















APPENDIX I, TABLE 2 


REPORTED OCCURRENCES OF SELECTED MINERALS 



Reported Occurrences of Selected Minerals 
ABBREVIATIONS FOR REFERENCES 

C30 California State Mining Bur. Bull. 30, 1904 

C34 California State Mining Bur, Bull, 34, 1903 

C47 California Jour. Mines and Geology, v. 47, no, 1, 1951 

C50 California State Mining Bur, Bull, 50, 1908 

C53 California Jour. Mines and Geology, v. 53, 1957 

C144 California Div. Mines Bull, 144, 1948 

C176 California Div. Mines and Geology Bull, 176, 1957 

C194 California Div. Mines and Geology Bull. 194, 1973 

CSR8 California Div. Mines Spec, Rept, 8, 1951 

CSR42 California Div. Mines Spec, Rept, 42, 1955 

CSR49 California DiV, Mines Spec. Rept, 49, 1956 

) 

EG58-1 Economic Geology, v, 58, no, 1, January-February 1963 

GQ612 U. S. Geol. Survey Geologic Quadrangle Map 

IC8158 U. S. Bur. Mines Information Circular 8158, 1963 

MR39 U. S. Geol. Survey Mineral Investigations Resource Map, 1964 

MW Mining World, October 1960 

MY1964 U. S. Bur. Mines Minerals Yearbook, 1964 

PP110 U. S. Geol. Survey Prof, Paper 110, 1918 

PP408 U. S. Geol. Survey Prof, Paper 408, 1963 

quad, map U. S. Geol. Survey Topographic map, 15-minute series 

RI6013 U. S, Bur. Mines Report of Investigations 6013, 1962 

SM12 Report of the State Mineralogist (California), 1894-95 

SM15 Report of the State Mineralogist (California), 1915-16 

TP2916 Technical Publication, Naval Ordinance Test Station, China Lake, 
California. 

• • r 



Appendix 1 - Table 2 

_ REPORTED OCCURRENCES OF SELECTED MINERALS _ 

■Excluding natural gas. petroleum, and some dcp of sanJ, gravel, stone, diatmnigg, am i gypjtijn 
Compiled from card fUc of Conservation Division, U.S, Geological Survey, Menlo Park, California 
SALINE PLANNING UNIT - 01-11, INYO COUNTY, CALIFORNIA 


LOC ATION-M DBM 


MINERAL DEPOSIT 


Mineral 

Index No. 

Sec. 

T, 

R. 

Name(s} and/or type of working 

Type Size (feet) 

Host rock 

Year 

Amount 

Commodity 

Cu, Pb, Zn in percent 

Reierence 

Area 

Map Sheet 3 


S. 

E. 


Thick x Long 














Au, Ag in oz per ton 












Main—other 





11 

37 

Iron Dike group 







I 

1 

Wh 2 

11 

37 

TVo prospects 





Fe(?) 

(?) 

C34 

quad, map 

I 

" 2 

% 21 

11 

37 

Waucoba Tungsten (Last 

Roao) 168 r incl.shaft. 

W layered small 

Cu,Au qtz‘ 

argillite 

1939- 

1942 

some 

1-2% W0 3 —Cu,Au,Pb 

C47,C53 






3 levels 

vein 






I 


NW%NE% 

29 

11 

37 

Two prospects 





W(?) 

GQ612 




12 

37 

Oasis group 





(?) 

C34 

I 


4,7,9, 

20 

12 

37 

Prospects, adits, shaft 





Pb,Ag,Au(?) 

GQ612 

I 

3 

SEh 5 

12 

37 

Bunker Hill:-See 6 S, 



1920 


Pb,Ag,Au 

GQ612 






35 E; 9 S,34 E) (12 S, 










37 E. prob, correct loc.) 







1 


17,20 

12 

37 

Lead Hill 

lode 



(?) 

Au 

C47,GQ612 

I 

S 

Eh 19 

12 

37 

Lucky Boy (Blue Monster?) 
two adits 


Tamarask dolo 


(?) 

Pb,Ag(?) 

GQ612 

I 

4 

Yh 20 

12 

37 

Monster (Blue Monster) 

irreg. 

brecciated 

1908- 

intermit'.Pb,Ag,Cu ($100/ton) 

C53,PP110 






275' adit, 200'xl2* stope 

lens 

Is. 

1921 

1935 

50 tons 


GQ612 

I 


YfhSEh 

32 

12 

37 

mine 

contact 

ls/q.m. 


Talc 

GQ612 



approx. 

12 

37 

Roosevelt (F.D.R.) adit. 



1935- 


9 Pb, 1 Cu, 19 Ag, 

C53 






open cut 



1941 


0.9 Au 




13 

37 

Burros Mines 





(?) 

C34 
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LOCATION—MDBM _ _ MINERAL DEPOSIT _ PRODUCTION & (RESERVES, DATE) 


Mineral 

Area 

Index No. 
Map Sheet 3 

Sec. 

T. 

S. 

R. 

E. 

Name(s) and/or type of working 

Type 

Thick x Long 

Host rock 

Year 

Amount 

Commodity 

Cu, Pb, Zn in percent 

Au, Ag in oz per ton 
Main—other 

Reference 




13 

37 

Francis group 






Talc(?) 

C34 



approx. 

13 

37 

Golden Star 




1917 

small 

15 Pb, 31 Ag 

C53 




13 

37 

MacLean group (See 10S, 37E) 





(?) 

Ag,Pb(?) 

C34 



SE(?) 

13 

37 

Keys mine,two inclines, drifts 

vein 

1-2 x 

granite 


(?) 

Au 

SMI 2 

II 


mh 3 

13 

37 

Willow Creek Talc, two 
adits, glory hole 

meta-ls 

pendant 

20 x 

granite 

1941-42 

1,000 

tons 

Talc (steatite) 

CSR8 

II 


NE% 3 

13 

37 

White Eagle, three adits, 
open cut 

contact 

160 x 500 

dolo/q.m. 

1953-59 

3,500 + 
tons 

Talc (steatite?) 

CSR8, C47 

II 


S^NWh 11 

13 

37 

Eleanor (Grey Eagle,Rogers) 

Meta- 

dolo 

x 150 

dolo 

1951-59 

some 

Talc (steatite) 

CSR8, C47 

II 

7 

NW^SWh 

11 

13 

37 

adit,(Bradley, Doris D.?) 

meta-ls 


Paleozoic 


(?) 

Talc(?) 

GQ612 

II 

7 

NE%NW% 

13 

37 

adit (Bradley, Doris D.?) 

meta-ls 


Paleozoic 


(?) 

Talc , 

GQ612 

II 

7 

11 or 14 

13 

37 

Bradley (Doris D.) adit, 
winze, open cut 

met a 


Is 6 dolo 


(?) 

Talc (steatite?) 

C47, Cl76 



22 or 23 

13 

37 

Bunker Hill (S, 12-37 is 
correct) 






Pb, Ag, Au 


III 


34 

13 

37 

Mountain View (see 14,14-37) 




1948 

small 

32 Pb, 1 Ag 

C53 



possibly 

14 

37 

Laura and McAvoy 

qtz vein 



pre-1894 


Au 

SMI 2 



approx. 

NE 

14 

37(?) Sweitzer mine, 130* adit 

vein 

small 

granite 


(?) 

rich Ag, Cu—Pb 

SMI 2 




14 

37 

Brown Bear 






(?) 

C34 




14 

37 

Owens Lake View 






(?) 

C34 
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LOCATION-MDBM ___ MINERAL DEPOSIT _ PRODUCTION Be (RESERVES, DATE) 


Mineral 

Area 

Index No. 
Map Sheet 3 

- 

T. 

S. 

R. 

E. 

Name(s) and/or type of working 

Type 

Size (feet) 
Thick x Long 

Host rock 

Year 

Amount Commodity 

Cu, Pb, Zn in percent 

Au, Ag in oz per ton 
Main—other 

Reference 


r 


14 

37 

Paymaster 





Au(?) 

C34 

III 


13 or 14 
or 15 

14 

37 

Highland Chief, 100' adit 

qtz 

vein 

1-2 x 

granite 


(?) Au 

C47 

III 


approx. 

14 

14 

37 

Mountain View, 165* adit 

qtz 

vein 

3 x 



Au, Cu 

SMI 5 

III 

9 

NWVSEU 

15 

14 

37 

Keynote (Key Not, Golden 
Princess) 10 adits 150 1 - 
750' 

two 

veins 

2-4 x 


1878-94 

$500,000 Au—Cu 

C47 



approx. 

23 

14 

37 

Golden Eagle 

lode 




(?) Au 

C47 

III 

19 

S*j 25 

14 

37 

Big Horn, 200' adit, 650' 
adit, 380' incl. shaft 

three 

veins 

2-8 x 

granite 

1878- 

1939 

>$10,000 Au, Ag, Cu, Pb 

C53 

III 


possibly 
25, 26 

14 

37 

Gavalan, Montano, Chilula, 
San Antonio, 400' adit, 50' 
incls. 

vein, 

replace. 

5 x 



considerable Au, Ag 
stoping 

SMI 2 



NEVSW3* 

31 

14 

37 

Duarte mine, adit 





Au(?) 

quad, map 



S%SW% 32 

14 

37 

adit 





Au(?) or Ag-Pb(?) 

quad, map 




15 

37 

Intematl. Min. $ Chem. 





none Be 

MKT 10/1960 



approx. 

14 or 

15 

37 

Nellie H., 175» adit 

qtz 

vein 

h-2 x 

granite 

1913-19 

71+ tons high Au, Ag--Cu, Pb 

C53 

III 


1 or 12 
(?) 

15 

37 

Tom Casey, 400' adit 

vein 

1-4 x 

porph/ls 


(?) Au 

C47 



SWV 6 

15 

37 

Two adits 





(?) 

quad, map 



11,13,14 

21,23,28, 
xr xx xa 

15 

37 

pits, adits, shafts, 
quarries 





(?) (?) 

quad, map 


( 

V 


REPORTED OCCURRENCES OF SELECTED MINERALS— 


Mineral 

Area 

Index No. 
Map Sheet 3 

LOCATION-MDBM 

MINERAL DEPOSIT 


PRODUCTION & (RESERVES. DATE) 


sec. 

T. 

s. 

R. 

E. 

Name(s) and/or type of working 

Type Size(fect) 

Thick x Long 

Host rock 

Year 

Amount 

Commodity 

Cu, Pb, Zn in percent 

Au, Ag in oz per ton 
Main — other 

Reference 

III 

28 

EH 14 

15 

37 

Burgess (Iron Sides) 200' 
incl., 60' v. sh.(2), 

200' XC 

qtz 1-2 x 

veins 

Triassic 

Is 

some 

Au—Pb 

C47, PP408 



NW% 17 

15 

37 

Long John (Union) shafts, 
adits 

fissure ^-6 x 

Is 

1925-39 

$60,000 

6 Pb, 9 Ag—Cu,Au,Zn 

C53, PP408 

MR39 



mhmk 

17 

15 

37 

Black Warrior, two adits 




(?) 

Au,Ag,Cu,Pb(7) 

quad. map 



Sis 20, 
N*s 29 

15 

37 

Inyo (Sorenson, White Caps), 
100' adit 

stringer 13 x 
zone 

grd 

1940's 

2 tons 
beryl 

5-17% BeO 

C47, Cl76 
RI6013,ICS158 



approx. 

30 

15 

37 

Premier Marble Products 

see Bowens 

Is map 


1963-64 

some 

dolomite (>20 mil. 
t., 1966) 

MY1964, C1S4 



35 

15 

37 

Copper Summit 




(?) 

(?) 

C47 




11 

38 

none 










12 

38 

none 







VII 


Most of 
Eis 

13 

38 

Salino Valley playa 
brine and clays 

lnko 

deposit 


As of 
1974 

none 

Lithium (up to 0.1% 
Li)(see Addenda) 

TP2916, p.24 

VII 



13 

39 

u 

it 


u 

ii 

M 

ii 



8(?) . 

14 

38 

Blue Monster (Monster) See 20, 

, 12-37 





PP110 

II 

8 

Ek cor. 
18 

14 

38 

Hilderman (Snow Flake) two 
open pits 




some(?) Talc 

C47, Cl76 

III 


ms 19 

14 

38 

Cinnamon, 150* adit, 350' 
adit, 2-stamp mill 

qtz 2 x 

vein 

granite 


(?) 

0.9 Au 

C47 

III 


19(?) 

14 

38 

Joumigan's group, adit 

qtz 3 x 30 



(?) 

Au—Cu 

C47 
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LOCATION—MDRM ___ p MINERAL DEPOSIT _ PRODUCTION & (RESERVES. DATE) 


Mineral 

Area 

Index No* 
Map Sheet 3 

See. 

T. 

S. 

R. 

E. 

Namc(s) and/or type of working 

Type 

Sizc(fcct) 
Thick x Long 

Host rock 

Year 

Amount 

Commodity 

Cu, Pb, Z» in percent 

Au, Ag in oz per ton 
Main—other 

Reference 



approx. 

14 fi 

15 

38 

Vega (Gold Standard), 4 
adits, open cut 

two qtz 
veins 

x 2100 

qtz monz. 


some 

3 Au,58 Ag, 11 Cu— 

Zn 

C47 




IS 

38 

Casey mine(see 15-37) 





(?) 

(?) 

C34 




15 

<38 

Ironsides group (see 14,15-37) 






C34 



approx. 

15 

38 

Bananca,250 1 adit, etc. 

veins 




(?) 

(?) 

SMI 2 

in 

21 

NEViWJ* 3 

15 

38 

Big Silver (Essex), adits 

veins, 

repl. 

q.di/ls 

1928 

some 

30-66 Ag,2-9 Pb— 
CU,Au 

C53 

nr 

23 . 

SW*$SW% 9 

15 

38 

Trepier mine, open pit 





(?) 

(?) 

quad, nap 



15 and 
(?) 13 

15 

16 

38 

38 

North Star, shafts, cuts 

qtz 

veins 

2-6 x 

granite 


(?) 

Pb,Cu—Au,Ag 

C53 

IV 

29 

SE^a 35, 
SWV 36 

15 

38 

White Mountain (Bonham Talc) meta 
cuts, about 40 adits, 30 acres 


dolo., Is, 
qtzite 

(?) 1950- 
1957 

>25,000 

tons 

Talc (steatite) 

CSR8, C47 
C176, PP40a 

IV 

34 

SE 36 

NE 1 

NE 6 

15 

38 

White Mountain (Florence) 
cuts, adits, shafts-** x 

1/10 mi 

meta 


dolo., la, 
qtzite 

1938-59 

>8,000 

tons 

Talc (steatite) 

CSRB, C47 
C176, PP408 




16 

' 38 

Badgette - Lafayette 





(?) 

Ag.Pb(?) 

C34 



approx. 

16 

38 

Farrington (see 1,2,14-40) 




1913-14 

(?) 

43 Pb,31 Ag—Cu.Au 

C144, C53 




16 

38 

Golden Reef 




1937(?) 

small 

Au,Cu 

C144 



approx. 

16 

38 

Gordon 




1913 

some 

24 Pb,29 Ag—Cu,Au 

C53 



approx. 

16 

38 

Hall 




1918 

some 

13 Pb,21 Ag--0.05 Au 

C53 



approx. 

16 

38 

Inden Lead £ Silver Mng. Co. 




1918 

some 

23 Pb,25 Ag—Cu,Au 

C53 




16 

38 

New Enterprise 





none 


C53 



approx. 

16 

38 

Givens 





moderate Au,Ag,Cu--Pb 

C53 



Mineral 

Area 


IV 


IV 


Index No, 
Map Sheet 3 


34 


42 
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LOCATION-MDBM __ MINERAL DEPOSIT _ PRODUCTION & (RESERVES, PATE) 


^— 

T. 

S. 

R. 

E. 

Namc(s) and/or type of working Type 

Size (feet) 
Thick x Long 

Host rock 

Year 

Amount 

Commodity 

Cu, Pb, Zn in percent 

Au, Ag in oz per ton 
Main—other 

Reference 

approx. 

16 

36 

Irwin 



1909 

some 

38 Pb,6 Cu,8 Ag—Au 

C53 

approx. 

16 

38 

Lost Frenchman 



1911 

small 

32 Pb,28 Ag,2 Cu— . 
0.1 Au 

C53 

approx. 

16 

38 

Lucky Strike 



1951 

small 

lot 20 Pb,4 Ag 

C53 

approx. 

16 

38 

Reid 





Pb,Ag,Au 

C53 

approx. 

16 

38 

Robin Hood 



1913 

1 shipment 39 Pb,33 Ag—Au,Cu 

C53 


16 

38 

Santa Maria 




(7) 

Ag,Pb(?) 

C53 

approx. 

16 

38 

Schaffer 



1911-18 

some 

62 PB,77 Ag,6 Cu, 
high Au 

C53 

approx. 

16 

38 

Sure Contest 



1937 

some 

10 Pb,7 Ag—Cu 

C53 

approx. 

16 

38 

Townsend 



1910-12 

small 

30 Pb,39 Ag,3 Cu— 
0.01 Au 

C53 

approx. 

16 

38 

Wiggington 



1918 

small 

12 Pb,14 Ag—Cu,Au 

C53 

approx. 

16 

. 38 

Wamken(?) 



1943-45 

some 

6 Pb,10 Ag—Cu 

C53 

approx. 

16 

38 

Mcllroy § Sons slate N.30 W. 

beds 




'K 

slate (flagstones, 
roof granules) 

C34 

1 

16 

38 

Alvah 



* 


Ag,Pb(?) 

CSS 

K?) 

16 

38 

Mass 




(?) 

Talc (steatite) 

C176 

1 

16 

38 

White Mtn. (Florence) see 36,15-38 







1 or 2 

16 

38 

Alberta,incl. sh., drifts, stopes 



1949-54 

some 

Talc (steatite) 

C47 

1,2,12- 

14,23,24. 

16 

,30 

38 

many shafts, adits, pits 




from 

many 

C?) 

quad, map 

1 or 12 

16 

38 

Branson (Holliday?) 




(?) 

Talc (steatite) 

C176 



REPORTED OCCURRENCES OF SELECTED MINERALS—Continued 


Mineral 

Area 

Index No. 
Map Sheet 3 


T. 

S. 

R. 

E. 

Name(s) and/or type of working 

Type 

Size (feet) 
Thick x Long 

Host rock 

riXVLIV 

Year 

oc 

Amount 

Commodity 

Cu, Pb, Zn In percent 

Au, Ag in oz per ton 
Main— other 

Reference 

IV 

30,31(7) 

2 

16 

38 

Auguste (August) 





(?) 

Au 

C47 



SWh 7 

16 

38 

Flagstaff 






(?) 

PP408 



11,12, 

13,14 

16 

38 

Royal group (Cerro Gordo 
Spear,Silver Sprea)200' 
shaft 

3 

veins 

1-3 x 

Is 

to 1940 $30,000 

Pb,Zn,Ag--Cu,Ag 

C53, PP408 



12(7) 

16 

38 

Skinner 





(?) 

Talc (steatite) 

Cl 76 

V 

48 

12,13 

16 

38 

Hart (Cerro Gordo Ext., 

Lead Queen) 

vein 

1*5 X 


1936 

40 tons 

15 Ag,20 Pb,3 ZN—Au, 
Cu 

PP408 

V 


12,13, 

23,24 

16 

36 

Cerro Gordo (incl.Aries), 

30 mi. underground workings 

fissures 


marble 

Total >$17 million Pb,Ag,Zn,Cu—Cd(?) C53, C176 

post-1906 >$6 million PP408, MR39 

V 


13 

16 

38 

Baushey (Bonshay) 





(?) 

Ag 

C34 

V 

47 

13 

16 

38 

Ella group,two adits 

repl. 


Is 

1910-58 

some 

35 Cu, 32 Ag,10 Pb— 

1 Zn,Au 

C53, PP408 

V 


SEk 13 
et al 

16 

38 

Cerro Gordo mine, quarry 

sed. 


Is 

(?) 

some 

ls,dolo.(large,1963) 

PP408, p.6 

V 


14 

16 

38 

Mayflower group, 40' shafts, adits 



(?) 

1 shipment 22 Pb,46 Ag—Cu 

C53, C144 

V 


S\ik 14 

16 

38 

Peterson, also KE Tunnel 



Is 



Ag,Pb(?) 

PP408 

V 


14, 

NEk 23 

16 

38 

Ventura (Silver Reef, Sunset) 
shaft, adits, 1000* DD holes 



pre-1949 $100,000 Pb,Ag,Zn 

1949 

C53, Mr. 39 

PP 408 



15 

16 

38 

Swansea Chief, two 150' shafts 

fissure . 

Is 

1912 


12 Pb,6 Ag--Au 

C53 



19 (?) 

16 

38 

Lakeview,40* sh.,levels, 

2 stopes 

lenses 


ls/qtzite 

(?) 

2,000+ 

tons 

Talc (steatite?) 

CSR8, C47 



19,30,31 

16 

36 

Inyo Marble Co. See 4,16-37 










23 or 24 

16 

38 

Ventura (same as 23,16-38?) 






Pb.Agf?) 

C34 
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Mineral 

Area 


Index No. 
Map Sheet 3 


IQCATION-MPBM__ MINERAL DP,POSIT _ PRODUCTION tt (RESERVES, DATE) 

T. R. Namctsj and/or type of working TvoeSizeffcetl Unc* ~ a-_ _ r ._Jr... 


See. 

T, 

S. 

R. 

E, 

Name(s) and/or type of working 

Type Size (feet) 

Thick x Long 

Host rock 

Year 

Amount 

- -- 

Commodity 

Cu, Pb, Zn in percent 

Reference 









Au, Ag in oz per ton 










Main—other 


23or24(?)16 

38 

San Benito 




C?) 

Pb,Ag(?) 

C34 

23, 

26 

24 16 

38 

Estelle $ Morning Star (Riff Raff, 

Sure Contest, Troegers),18,027' wkgs. 


1916-37 

large 

Pb,Ag,Zn—Cu,Au 

C53, PP408 
C144, MR39 

24(?) 

16 

38 

Occident (same as Estelle?) 




(?) 


C34 

WHk 24 

16 

38 

Ignacio,4,000' adits,glory hole 



some 

Ag,Pb (orig.discovery) PP408 


11 

39 

none 








12 

39 

none 







9 

13 

39 

Saline Valley 

bedded 

as 

of 1962 

none 

20-30% Mn,0.6 W0 3 — 

C47, EG58-1 









calcite 


&i 18 

13 

39 

Lower Warm Spring,Palm Spring 

cones 

travertine 



Mn(?) 

EG58-1,GQ612 


14 

39 

none 







approx. 

15 

39 

Valentine group, outcrops 

veins 

gr/ls 


none 

2-16 £u,9-14 Ag—Au 

C50, C144 

approx. 

27 15 

39 

outcrop 

contact 

q.m./skam 



Wollastonite,stllbite CSR42 

SWIgStft 29 IS 

39 

prospect 




(?) 

(?) 

quad, map 


16 

39 

Chloride-Bromide group 




(?) 

Ag.Pbf?) 

C34 

approx. 

16 

39 

Gehrig 




small 

Au,Ag,Cu 

C144 

approx. 

16 

39 

Bean-Smith (Royal Group7) 



1909 

small 

32 Pb,7 Ag,6 Cu—0.06 Au C$3 

approx. 

16 

39 

Berry Hill (Swansea Chief?) 



1911, 

(?) 

26 Pb,15 Ag—0.01 Au.Cu C53, C144 







1918 




approx. 

16 

39 

Lookout No. 1,25' sh.,15'wze 



1919 

small 

30 Pb,28 Ag,l Cu—0. 

02 Au CS3 

approx. 

16 

39 

McDonald 



1918 

(?) 

23 Pb,38 Ag. 3 Cu 

C53 

approx. 

16 

39 

Staats 



1911 

small 

42 Pb,3S Ag 

C53 


REPORTED OCCURRENCES OF SELECTED MINERALS—Continued 


LOCATION-MDBM __ _ MINERAL DEPOSIT 

Mineral Index No. Sec. T. Ri Name(s) and/or type of working Type Size (feet) 

Area Map Sheet 3 S. E, Thick x Long 


approx. 

16 

39 

Sterling Queen 


approx. 

16 

39 

Stockton 


approx. 

16 

39 

Tullos 


approx. 

16 

39 

Western Metals (Ingomar) 


approx.4 

16 

39 

outcrop (most accessible) 


6 

16 

39 

White Mtn.(Florence) see 36, 

15-38 

6,7,18, 

19,20 

16 

39 

prospects,adits 


7 

16 

39 

(?) 


18 

16 

39 

San Lucas (Sam Lucas,Perser- 
verence) 

vein 4-6 x 

18 

16 

39 

See 12,13,23,24,16-38 


19 

16 

39 

Newsboy 

qtz.veins 

19(?) 

16 

39 

Wittikint (Belmont?) 


NE?* 29, 

mh 20 

16 

39 

Belmont,50' shaft, 

3,600' workings 

qtz 1-6 x 

veins 


11 

40 

none 



12 

40 

none 

-- 


13 

40 

none 


NEW 1 

14 

40 

Copper Belle 

contact 


PRODUCTION Sc (RESERVES. DATE) 


Host rock 

Year 

Amount 

Commodity 

Cu, Pb t Zn in percent 

Au, Ag in oz per ton 
Main-other 

Reference 


1938 

1939 

1 shipment 9 Pb,6 Ag,0.1 Au 
cyanided 

C53 


1918 

some 

21 Pb,14 Ag—Au 

C53 


1911 

1 shipment 18 pb,69 Ag 

C53 


1918 

some 

42 Zn 

C53 

Rest Spr. 
Shale 


none 

chiastolite (occurs 
widely, 1962) 

CSR42 




Talc 




some 

m 

quad, map 




Talc 

BIN rept. 

lx 

1915-18 


3 Cu,17 Ag—0.6 Pb, 
0.03 Au 

C53 




Pb,Ag,Zn 


Is 

1913 


17 Pb,74 Ag,3 Cu,0,5 Au C53.PP40I 



none(?) 

Pb,Ag(?) 

C34 

granitic 

pre-1938 

$500,000 Ag,Pb,Cu 

C53, PP408 


ig/marble 1918 15.000 Cu CSR42, C34 
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Mineral Index No. 
Area Map Sheet 3 


LOCATION—M DBM _ _ 

c * T. R. Narne(i) and/or type of working 
Sr E. 


MINERAL DEPOSIT 
Type Sizc(fcct) 

Thick x Long 


_ PRODUCTION & (RESERVES, DATE) 

Host rock Year Amount Commodity 

Cu, Pb, Zn in percent 
Au, Ag in oz per ton 
Main—other 


Reference 


SW^s 1, 14 40 Ubehebe (Farrington, Waterson, 1908-51 2,940 tons 20 Pb,13 Zn,5 Ag—U CSR42, 49 

SEk 2 Butte) adits, open cuts 



1,2,12, 

22,23,25, 

26 

14 

i 

40 

adits, prospects 




some(7) 

Cu(?),Pb,Ag(?) 

quad, map 


SEk 22 

14 

40 

Blue Jay, Copper Queen, adits 
shaft, trenches 

, 


tactite 1915 

20 tons 

4,000 lb Cu,1,199 

oz Ag CSR42, C144 


approx.22 14 

40 

Maries group 




none(7) 

Cu 

C30, p.300 


22,23,26(7) 

14 40 Sanger group, prospects 




none 

Cu 

CSR42, CS0 


SW>* 25 

14 

40 

Star, prospect 


£0 x 800 


none 

Cu 

C47, C144 


NWkNEk 

26 

14 

40 

Copper Queen No. 1, 35' 
shaft 

cont. 

mota. 

50 x 




CSR42 

VIII 

NEkSEk 

10 

15 

40 

Bonanza (Hesson, Clipper), 

65' adit, 30' shaft 

Cont. 

meta. 


Is 

few 

tons(7) 

2 Cu—Au,Ag,Pb, . 
0.016 e U 

CSR49, C47 


11 

15 

40 

Inyo Copper Mining G Smelter i 

Co. 


ls,qt 2 ite 

none 

4-41 Cu--Au,Ag 

CSR42 


NEkNWk 

12 

15 

40 

Copper King(Copper Giant 
adits, drifts 

contact 

1 X 

ig./marble 

little 

(?) 

Cu 

CSR42, C47 


12(7) . 

15 

40 

Roberts £ Derat, outcrop 




none(?) 

Cu 

C50 


13 

15 

40 

Wedding Stake (and Red Bear?) 

veins 

/ 

Is 


35 Cu,103 Ag,Pb—Au C50, CSR 42 


SWk 13 

15 

40 

Lippincott (Lead King) 

625' adit 

vns-repl, 


dolo. marble 

2,000 

25-40 Pb,11-38 Ag, 
4-11 Zn—Cu, U 

CSR49, C47 


Cen. 13 

15 

40 

Homestake, pits, trenches 




none (7) 

Talc 

CSR42, C176 


14(7) 

15 

40 

Raven, 2,000' workings 



Is 

some 

Zn, Pb, Ag 

CSR42, C53 


SEk 14(7) 

15 

40 

outcrop 

vein 

1 x 25 

q.m. 


Barite--qtz,FeO x 

CSR42 


REPORTED OCCURRENCES OF SELECTED MINERALS—Continued 



Index No. 
Map Sheet 3 

LOCATION-MDBM 

MINERAL DEPOSIT 


PRODUCTION fit (RESERVES, DATE) 


Mineral 

Area 

Sec. T. 

S. 

R. 

E. 

Name(i) and/or type of working 

Type Size(feet) 

Thick x Long 

Host rock 

Year 

Amount 

Commodity 

Cu, Pb, Zn in percent 

Au, Ag in oz per ton 
Main—other 

Reference 

VIII 


36(?) 15 

40 

outcrop 

pegmatite 




Mo,W--magnetite 

CSR42 

VIII 


SEh 36 15 

40 

Dodd's Springs-Trail 

vein 5-15 x 1800 



none 

Cu(malachite) 

C47, Cl44 



NE^NW^t 1 16 

40 

Shirley Ann (Eureka?) 200' 

wkgs 

marble 



Cu,Pb 

CSR42 

VIII - 


1 16 

40 

Navajo Chief ■ 

vein SO x 1000 

Is/gr 



Cu--Au,Ag 

C47, C144 

VIII 


1 16 

40 

Eureka,80' sh.,100 1 drifts 

5 x 150 



none 

Cu—Pb 

CSO 

VIII 


lor2(?) 16 

40 

Scott and Titus 




none 

Au,Ag,Pb--Cu 

C50 

VI 

57 

6 16 

*40 

Anton and Pobst(Inyo),100'wkgs 


1916 

400 tons 10 Cu 

C144, CSR42 

VI 

58 

SE^h 6 16 

40 

May B, shallow workings 

vein 




Pb,Cu 

CSR42 

VI 


6(?) 16 

40 

Rambler No. II 

vein 

shale 


none(?) 

Cu—Pb 

CSR42 

VI 


6,7,17, 16 

18,20 

40 

adits - see other listings 




(?) 

Cu 

quad, map 

VI 


7 16 

40 

adit - see other listings 




(?) 

i 

Pb,Ag 

quad, map 

VI 

59 

NW^SEJt 1 16 

40 

Cerussite 

vein 

Is 

1954 

small 

Pb.Ag C$12-$2S) 

CSR42, C47 

VI 


SEW 7 16 

40 

Pinion Ext. and Green Eye 

fractures 

q.m. 



Cu stain 

CSR42 

VIII 


approx.12 16 40 

Twin Sisters 


quartz 


none(?) 

Cu 

CSR42 

VIII 


SE^SW?s 16 
17,20 

40 

Copper Queen - Lucky Boy 

qtz. vein 

q.m. 



Cu 

CSR42 

VIII 


NWV*E% 18 16 40 

adits (75*,90'),open cuts 

tactite 

marble/q.m. 



Cu stain 

CSR42 



15 

41 

Contact mines (Lippincott?) 




(?) 

(?) 

C34, CSR42 



15 

41 

Overlook group. 




(?) 

(?) 

C34 



mk s is 

41 

Sally Ann(Copper Knife)80' 

adit tactite 

Is Lost 
Burro Pm. 

1902-51 

none 

Cu 

CSR42 


c 
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Mineral 

Area 

Index No. 
Map Sheet 3 

LOCATION—MDBM 

MINERAL DEPOSIT 


PRODUCTION & (RESERVES, DATE) 


Sec, T. 

S. 

i 

R. 

E. 

Name(s) and/or type of working 

Type Size (feet) 

Thick x Long 

Host rock 

Year 

Amount 

Commodity 

Cu, Pb, Zn in percent 

Au, Ag in oz per ton 
Main—other 

Reference 



SW%14 C?) 15 

41 

Ubehebe (Stone Pencil),adits 


ls,dolo, 

pre-1945 

-1959 

some 

Talc(steatite) 

(substantial,1959) 

C47, Cl76 



Btwn Dodds Sprg. 
§ Racetrack 

16 15 41 

Butte, 600' adit 

oxidized 


1927-30 


56Pb,15 Ag(19 Cu) — 
Au 

C53, Cl44 



SW-sNE^s 17 15 

41 

Ulida(Walker),two adits 

veins 

gr/ls 


none 

Cu--Au,Ag 

CSR42, C47 



18 15 

41 

Settle Up 




none(7) 

Cu 

C47 

VIII 


20,21 15 

-41 

Alvord group 

contact 10 x 300 

gr/ls 


none 

W 

C47 



21 15 

41 

Shamrock,25' incline 

h cont.meta 

q.m./marble 


none(?) 

Cu 

CSR42 



NVfij23(?) 15 

41 

Keeler(White Horse?) 





Talc 

C176, C47 

VIII 


swjsyikzo is 

41 

Cuprotungstite(Alvord?) 

20' open cut 

h x 1 




W—Cu 

CSR42 

VIII 


31 15 

41 

outcrop 

velnlets 

q.ni. 



Cu-- tourmaline 

CSR42 

VIII 


Sh cor. 15 
NW% 33 

31 

Monarch,50' sh.,100' drifts 

vein 

granite 

1915 

small 

W (Huebnerite) 

CSR42 



21 16 

41 

Hourglass, outcrop 

veinlets 

pegmatite 


none(?) 

Cu—Th(?) 

CSR42 






ADDENDA 


* 




III 


approx.21 14 

38 

Hunter Spring 

water residue 



none 

0.8% Li 

TP2916 

III 


28 14 

38 

Vega Spring 

water residue 

* 


none 

1.2% Li 

TP2916 

VII 


approx.8 14 

39 

Sample 4 

brine residue 



none 

0.2% Li 

TP2916 

VII 


approx.17 14 

39 

Sample 11 

brine residue 



none 

0.4% Li 

TP2916 

VII 


21 14 

39 

Samples 46,47 

brine residue 



none 

0.1%,0.2% W 

TP2916 



T 


\ 


J 
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LOCATION-MDBM _ ^ MINERAL DEPOSIT _ PRODUCTION & (RESERVES, DATE) 


Mineral 

Area 

Index No. 
Map Sheet 3 

§ 

ST" 

T. 

S. 

R. Name(s) and/or type of working 

E. 

Type Size (feet) 

Thick x Long 

Host rock 

Year 

Amount 

Commodity 

Cu, Pb, Zn in percent 

Au, Ag in oz per ton 
Main—other 

Reference 

VII 


32 

14 

39 brine residue 




none 

0,2% W 

TP2916 




14 

38, "On the playa 1 

39 

evaporite 



none 

Na SO (700,000+, 
1963) 

TP2916 



approx. 

14 

38, "In Saline Valley" 

39 

evaporite 


1883- 

1907 

some 

Borax 

TP2916, 

C176 




14 

38 Saline 

evaporite 


1911- 

>2,000 

Salt 

Cl 76 


1954 t. 
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INTRODUCTION 


Location 

The Saline Planning Unit includes parts or all of the following 
25 townships (fig. 1) in the Inyo Mountains, Saline Valley, and the 


Panamint Range, Inyo County, California: 


Township 

S. 

Range 

E. 

Base and Meridian 

11 

37-40 

Mount Diablo 

12 

37-40 

do 

13 

37-40 

do 

14 

37-40 

do 

15 . 

37-41 

do 

16 

38-41 

do 

All sections 

in all 25 

townships are included 


the table of mineral occurrences that accompany this report. 

All sections are in the area shown on the Death Valley sheet except 
the northern part of T. 11 S. which is on the Goldfield sheet (topo¬ 
graphic) or Mariposa sheet (geologic). 


Acknowledgments 

The table (p. 3-3f).was compiled from a card file of Conservation 
Division, U.S. Geological Survey, Menlo Park, California. 

Sections on General geology. Commodities, and Principal deposits 
are direct copies from publications referenced in the table. 

The geologic map (pi. 1) is an enlargement of part of the original 
compilation by Ross, 1967, for the published map U.S. Geological Survey 
Map 1-506. 
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Figure 1. INDEX MAP 
SALINE PLANNING UNIT - 01-11 
Inyo County, .California 
[Index numbers: See p. 5] 
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REPORTED OCCURRENCES OF SELECTED MINERALS 

Excluding natural gat, petroleum, and some deposits of sand, gravel, stone, dlatomlte, and gypsum 
Compiled from card file of Conservation Division, U.S. Geological Survey, Menlo Park, California, See USGS Map MR 49 
Tabulated by range — larger deposits Indexed as shown on MDLU map 
SALINE PLANNING UNIT - 01-11, INYO COUNTY, CALIFORNIA 


Index Location-MDBM 


Nane(s) and/or type of working Type 


Mineral deposit 
Slze(feet) 
Thick xlong 


Production and [Reserves, datel 


Cu, Pb, Zn in percent 
Au, At* In oz per ton 


Reference 


Main—other 



11 

37 

Iron Dike group 






Fe(?) 

C34 

\H 2 

11 

37 

Two prospects 






(?) 

quad, nap 

SH 21 

11 

37 

Waucoba Tungsten (Last Rose) 
168' Incl. shaft, 3 levels 

W layered 
Cu, Au qtz 
vein 

small 

argillite 

1939-42 

some 

1-2% W0 3 —Cu, Au, Pb 

C47, C53 

N1£(NE&i 29 11 

37 

Two prospects 






W(?) 

GQ612 

- 

12 

37 

Oasis group 

• 





(?) 

, C34 

4.7, 9,20 

12 

37 

Prospects, adits, shaft 






Pb, Ag, Au(7) 

GQ612 

SEk 5 

12 

37 

Bunker Hill:- See 6 S, 35 E; 9<S, 
(12 S % 37 E. prob, correct loc. 

34 E) . 

■ ) 



1920 


Pb, Ag, Au 

CQ612 

17,20 

12 

37 

Lead Hill 

lode 




(?) 

Au 

C47, GQ612 

ES 19 

12 

37 

Lucky Boy (Blue Monster?) 
two adits 



Tamarask 
dolo 


(?) 

Pb, Ag(?) 

CQ612 

20 

12 

37 

Monster (Blue Monster) 

275' adit, 200' xl2' stope 

lrreg. 

lens 


brecciated 
Is. 

1908-21 

1935 

Intermit. 

* 50 tons 

Fb, Ag, Cu (9100/ton) 

C53, PP11Q 
GQ612 

-tfsSE k 32 

12 

37 

mine 

contact 


la/q.m. 



Talc 

CQ612 

approx. 

12 

37 

Roosevelt (F.D.R.) adit, open cut 

• 


1935-41 


9 Pb, 1 Cu, 19 Ag, 0.9 Au 

C53 


13 

37 

Burros Mines 


* 




(?) 

C34 


13 

37 

Francis group 






Talc(?) 

C34 

approx. 

13 

37. 

Golden Star 




1917 

small 

15 Pb, 31 Ag 

C53 


13 

37 

MacLean group (See 10S,37E) 





(?) 

Ag, Fb(?) 

C34 

SE (?) 

13 

37 

Keys mine, two Inclines, drifts 

vein 

1-2 x 

gtanlte 


(?) 

Au 

SM12 

tn*( 3 

13 

37 

Willow Creek Talc, 
two adits, glory hole 

meta-ls 

pendant 

20 x 

granite 

1941-42 

1,000 tons 

Talc (steatite) 

CSR3 

1 NUt 3 

13 

37 

White Eagle, three adits, 
open cut 

contact 

160x500 

dolo/q.m. 

1953-59 

3,500± tons 

Talc (steatite?) 

CSR8, C47 

11 

13 

37 

Eleanor (Grey Eagle, Rogers) 

meta-dolo 

x 150 

dolo 

1951-59 

some 

Talc (steatite) 

CSRS, C47 

HVftSVE, 11 

13 

37 

adit (Bradley, Doris D.1) 

meta-ls 


Paleozoic 


(?) 

Talc(?) 

CQ612 

N^tNW>t 14 

13 

37 

adit (Bradley, Doris D.?) 

meta-ls 


Paleozoic 


(?) 

Talc 

GQ612 

11 or 14 

13 

37 

Bradley (Doris D.) 

adit, winze, open cut 

meta 


Is & dolo 


(?) 

Talc (steatite?) 

C47.C176 
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REPORTED OCCURRENCES OP SELECTS) MINERALS—Continued 


^ndex Locitlon-MDBH 

No. 

MDLU 
■ap 


Mineral de po sit 


Sec* 


T. R. 

S. E. 


Name(s) end/or type of working Typu 


Size (feel) Host ruck 
Thick x long 


Year 


4 

5 


22 pr 23 

13 

37 

Bunker Hill (5, 12-37 Is correct) 


34 

13 

37 

Mountain View (see 14, 14-37) 


« 

possibly 

14 

37 

* Laura and McAvoy 

qts vein 


approx. HE 14 

37(T) Sueltzer nine, 130' adit 

vein 

small 


14 

37 

Brown Bear 




14 

37 

Owens Lake View 




14 

37 

Paymaster 



13 or 14 
or 15 

14 

37 

Highland Chief, 100* adit 

qtz vein 

1-2 x 

approx. 14 14 

37 

Mountain View, 165 1 adit 

qtz vein 

3 x 

15 

14 

37 

Keynote (Key Not, Golden 

Princess) 10 adits 150'-750' 

* 

two veins 

2-4 x 

approx. 23 14 

37 

Golden Eagle 

lode 


25 

14 

37 

Big Horn, 200' adit, 650' adit, 
380' lncl. shaft 

three 

veins 

2-8 x 

possibly 
23, 26 

14 

37 

Gavalan, Montano, Chllula, San 
Antonio, 400* adit, 50* lncls. 

vein, 

replace. 

5 x 

KE*tSWls 31 

14 

37 

Duarte mine, adit 



S4SW*t 32 

14 

37 

adit 




15 

37 

Internatl. Min. & Chen, 

- 


ipprox. 14orl537 

Nellie H., 175' adit 

qtz vein 

*j-2 x 

lor 12(2) 

15 

37 

Tom Casey, 400 1 adit 

vein 

1-4 x 

Stfc 6 

15 

37 

Two adits 



11, 13. 14, 
11. «, 28, 

12. 33, 34 

i 

► 15 

37 

pits, adits, shafts, quarries 


• 

Iff 14 

15 

37 

Burgess (Iron Sides) 200* lncl., 
60* v. sh. (2), 200' XC 

qtz veins 

1-2 x 

Me 17 

15 

37 

Long John (Union) shafts, adits 

fissure 

4-6 x 

Mtsv7( 17 

15 

37 

Black Warrior, two adits 



S*l20, 
tTl 29 

15 

37 

Inyo (Sorenson, White Caps), 

100' adit 

stringer 

zone 

* 18 x 

approx. 30 15 

37 

Premier Marble Products 

see Bowens Is map 

35 

15 

37 

Copper Summit 

• 



11 

38 

none 




12 

38 

none 




granite 


granite 


granite 


granite 

porph/le 


Trlasslc 

Is 


Is 


grd 


1948 

pr&-1894 


1878-94 


1878- 

1939 


1913-19 


1925-39 

1940'a 
1963-64 


Amount 

Commodity 

Cu, Pb, Zn in percent 

Au. Ae In oz per ton 

Halo—ocher 

Reference 

small 

Pb, Ag, Au 

32 Pb, 1 Ag 

C53 


Au 

SMI 2 

(t) 

rich Ag, Cu—Pb 

SMI 2 


(?) 

C34 


(?) 

C34 


Au(?) 

C34 

(t) 

Au 

C47 


Au, Cu 

SMI 5 

.$500,000 

Au—Cu 

C47 

(?) 

Au 

C47 

>$10,000 

Au, Ag, Cu, Pb 

C53 

considerable 

stoping 

AU, Ag 

SMI 2 


Au(?) 

quad, map * 


Au(?) or Afr-Pb(f) 

quad, may 

none 

Be 

MU 10/1960 

71+ tons 

high Au, Ag—Cu, Pb 

C53 

(?) 

Au 

C47 


(7) 

quad, map 

(?) 

(?) 

quad, map 

some 

Au—Pb 

C47, PF4Q3 

$60,000 

6 Pb, 9 Ag—Cu, Au, Zn 

C53, PP408 

MS39 

(?) 

Au, Ag, Cu, Pb<t) 

quad, map 

2 tons beryl 

5-17Z BeO 

C47, C17A 
RI6013.IC3158 

some 

dolomite[>20 mil. t., 1966] 

MY1964, C194 

(?) 

(?) 

C47 


Index Locitlon-MDBM 


RETORTED OCCURRENCES OP SELECTS) MINERALS—Continued 


No. 


T. 

R. 

MDLO 

Sec. 

S. 

E. 

■ap 




6 

Hose of E)i 13 

38 


U>j 13 

39 


8(?) 

14 

38 


£'% cor. 

14 

38 


18 




NW*t 19 

14 

38 


19(7) 

14 

38 


approx* 14 & 15 36 



15 

38 



15 

38 


approx. 

15 

38 


N&(M*(3 

15 

38 


SW*tSW*< 9 

15 

38 


15 

15 

38 


# and(7) 13 

16 

38 

7 

SE*f 35, 
SWk 36 

15 

38 

7 

SE 36 

is 

38 


NE 1 

16 

38 


NW 6 

16 

39 



16 

38 


approx. 

16 

36 



16 

38 


approx. 

16 

38 


approx. 

16 

38 


approx. 

16 

38 



16 

38 


approx. 

16 

38 


approx. 

16 

38 


approx. 

16 

38 


approx. 

16 

38 


approx. 

16 

38 


approx. 

16 

38 


Mineral deposit 


Name(a) and/or type of working 


Saline Valley playa 
brine and clays 


Hllderman (Snow Flake) 
two open pits 

Cinnamon, 150' adit, 350' adit, 
2-stamp mill 

Journlgan's group, adit 

Vega (Gold Standard), 4 adlta , 
open cut 

Casey mine (see 15-37) 

Ironsides group (see 14, 15-37) 
Bananca, 250* adit, etc. 

Big Silver (Essex), adits ; 
Trcpler mine, open pit 

North Star, shafts, cuts 

White Mountain (Bonham Talc) 
cuts, about 40 adits, 30 acres 

White Mountain (Florence) 

cuts, adits, shafts-*! x 1/I0m: 

Badgette - Lafayette 

Farrington (see 1, 2, 14-40) 

Golden Reef 

Gordon 

Hall 

Inden Lead &.Silver Mng. Co. 

New Enterprise 

Givens 

Irvin 

Lost Frenchman 
Lucky Strike 
Reid 

Robin Hood 


Type 

Size(feet) 
Thick xlong 

Host rock Year 

Amount 

Commodity 

Reference 







* 



* 

Cu, Pb, Zn in percent 
Au, Ag in oz per ton 








Hi ln--other 

*- 

lake 

deposit t 

t-37 



As of 1974 

none 

Lithium [up to 0.1X Li} 

[see Addenda] 

TP2916, p*24 






PP11Q 





some(?) 

Talc 

C47, 1176 

qtz vein 

2 x 

granite 


(?) 

0.9 Au 

C47 

qtz vein 

3 x 30 



(?) 

Au—Cu 

C47 

two qtz 
veins 

x 2100 

qtz 

monz. 


some 

3Au, 58 Ag, 11 Cu—Pb, Zn 

C47 





(?) 

(?) 

C34 

f 






C34 

veins 


- 


(?) 

(?) 

SMI 2 

veins, repl. 


q.dl/li 

1928 

some 

30-66 Ag, 2-9 Pb—Cu, Au 

C53 





(?) 

(?) 

quad, map 

qtz veins 

2^6 x 

granite 


(?) 

Pb, Cu—Au, Ag 

C53 

met a 

* 

dolo., la. 

(7)1950-57 

>25,000 tons 

Talc (steatite) 

CSR8, C47 



qtzlte 


t 

C176, PP408* 

meta 


dolo,, la. 

, 1938-59 



CSR3, C47 


qtzlte 

>8,000 tons 

Talc (steatite) 

C176, PP408 




a 

(?) 

Ag. Pb(7) 

C34 




1913-14 

(?) 

43 Pb, 31 Ag—Cu, Au 

C144, C53 




1937 (?) 

small 

Au, Cu 

C144 




1913 

some 

24 Pb, 29 Ag—Cu, Au 

C53 




1918 

some 

13 Pb, 21 Ag—0.05 Au 

C53 




1918 

some 

23 Pb, 25 Ag—Cu, Au 

C53 





none 


C53 





moderate 

Au, Ag, Cu~Pb 

C53 




1909 

some 

38 Pb, 6 Cu, 8 Ag—Au 

C53 

- 



1911 

small 

32 Pb, 28 Ag, 2Cu—0.1 Au 

C53 




1951 

small lot 

20 Pb, 4 Ag 

C53 






Pb, Ag, Au 

C53 

* 



1913 

1 shipment 

39 Pb, 33 Ag—Au, Cu 

C53 



REPORTED OCCURRENCES OF SELECTED MINERALS—Continued 


Index Location-MDBM 
No. 

MDLU 


U> 

o 



T. 

R. 

Sec. 

S. 

E. 


16 

38 

approx. 

16 

38 

approx. 

16 

38 

approx. 

16 

38 

approx. 

16 

38 

approx. 

16 

38 

approx. 

16 

38 

1 

16 

38 

K?) 

16 

38 

l 

16 

38 

lor 2 

16 

38 

1. 2, 12-14. 


23, 24, 30 

16 

38 

lor 12 

16 

38 

2 

16 

38 

stft 7 

16 

38 

11. 12, 

13, 14 

16 

38 

12(?) 

16 

38 

12, 13 

16 

36 

12, 13, 

23, 24 

16 

38 

13 

16 

38 

13 

16 

38 

SBt 13 
«t .1 

16 

38 

14 

16 

38 

a* 14 

16 

38 

CM 

aS 

16 

38 

15 

16 

38 

19(?) 

16 

38 

1$. 30, 31 

16 

38 

23 or 24 

16 

38 


Mineral deposit 


Nave (a) and/or type of working Type 


Size(feet) 
Thick x long 


Host rock Year 


Production and [Reserves. date] 
Commodity 


Amount 


Reference 


6eda W * 


Mass 

White Mtn. (Florence) sea 36, 13-38 
Alberta, ind. ah., drifts, o tope a 

many shafts, adits, pits 
Branson (Holliday?) 

Auguste (August) 

Flagstaff 


(?) 

1911-18 some 
1937 some 

c 

1910-12 small 
1918 small 
1943-45 some 


(?) 


1949-54 some 


from many 

(?) 

(?) 


Spear, Silver Spear) 200' shaft 

3 ▼sins 

1-3 x 

Is 

to 1940 

$30,000 ' 

Skinner 





(7) 

Hart (Cerro Gordo Ext., Lead Queen) 

vein 

lfc X 


• 1936 

40 tons 

CerroGordo (lncl. Arles), 30 mi. 
underground workings 

fissures 


marble 

Total J >$17 million 
post-1906 >$6 million 

Baushey (Bonshay) 





(?) 

Ella group, two adits 

repl. 


1* 

1910-58 

some 

CerroGordo mine, quarry 

sed. 


Is 

(?) 

some 


Mayflower group, 40' shaft, adits 
Peterson, also KE Tunnel 

Ventura (Silver Reef, Sunset) 
shaft, adits, 1000' DD holes 

Swansea Chief, two 150* shafts fissure 
Lakeview, 40' sh., levels, 2 b topes lenses 
Inyo Marble Co. See 4, 16-37 
Ventura (same as 23, 16-38?) 


(?) 


1 shipment 


Is 


Is 


pre-1949 $100,000 
1949 


1912 


ls/qtzlte (?) 


2,000+ tons 


Cu, Pb, Zn in percent 
Au„ Ag In oz per ton 


Main—other 


Ag* Pb(7) . C53 

62 Pb, 77 Ag, 6 Cu, high Au C53 

10 Pb, 7 Ag—Cu C53 

30 Pb, 39 Ag, 3 Cu—0.01 Au C53 
12 Pb, 14 Ag—Cu, Au C53 

6 Pb, 10 Ag—Cu C53 

slate (flagstones, roof C34 

, granules) 

Ag, Pb(?) * C53 


Talc (steatite?) 

Talc (steatite) 

(?) 

Talc (steatite) 

Au 

(?) 

Pb, Zn, Ag—Cu, Ag 
Talc (steatite?) 

15 Ag, 20 Pb, 3 Zn—Au, Cu 

Pb, Ag, Zn, Cu—Cd(?) 

Ag 

35 Cu, 32 Ag, 10 Pb—1 Zn, Au 
ls,dolo. [large, 1963] 

22 Pb, 46 Ag—Cu 
Ag,Pb(?) 

Pb, Ag, Zn 

12 Pb, 6 Ag—Au 
Talc (steatite?) 

Pb, Ag(?) 


C176 


C47 

quad, map 
C176 
C47 
PP408 

C53, 

PP408 

C176 

PP408 

C53.C176 

PP408.MR39 

C34 

C53.PP408 

PP408, p. 6 

C53,C144 

PP408 

C53.MR39 

PP408 

C53 

CSR8.C47 


C34 



•3d 


Index Location— MDBM~ 


Name(a) and/or type of working 


REPORTED OCCURRENCES OP SELECTED MINERALS—Continued 

Mineral deposit P 

ln8 ,ype Thlckx?™, Host rock Year 


Production and 
Amount 


23 or 24(?) 16 36 San Benito 


&i 23, 24 

’ 16 

36 

Estelle & Morning Star (Riff Raff, 



tfj 26 



Sure Contest, Troegera), 18,027' 

vkge. 


24(?) 

16 

38 

Occident (same as Estelle?) 



NWk24 

16 

38 

Ignacio, 4,000* adits, glory hole 




11 

39 

none 




12 

39 

none 



9 

13 

39 

Saline Valley 

bedded 


B *5 18 

13 

39 

Lower Warm Spring, Palm Spring 

cones 

travertine 


14 

39 

none 



approx. 

15 

39 

Valentine group, outcrops 

veins 

gr/ls 

approx, 27 15 

39 

outcrop 

contact 

q.m./skarn 

SUtS&t 29 

15 

39 

prospect 




16 

39 

.Chloride-Bromide group * 



approx. 

16 

39 

Gehrig 



approx. 

16 

39 

Bean-Smith (Royal Group?) 



approx. 

16 

39 

Berry Hill (Swansea Chief?) 



approx. 

16 

39 

Lookout No. 1, 25' eh., 15' via ■ 



approx. 

16 

39 

McDonald 

• 


approx. 

16 

39 

Steaks 

# 


approx. 

16 

39 

Sterling Queen 



approx. 

16 

39 

Stockton 



approx. 

16 

3S 

Tullos 



approx. 

16 

39 

Western Metale (Ingomar) 



approx. 4 

16 

39 

outcrop (most accessible) 


Rest Spr. 






Shale 

6 

16 

39 

White Mtn. (Florence)* see 3 & g 15.33 



6 , 7, 18, 






19, 20 

16 

39 

prospects, adits 



7 

16 

39 

(?) 



18 

16 

39 

San Lucas (Sam Lucas, Perserverence) 

K 

vO 

1 

'V 

$ 

s 

Is 

18 

16 

39 

See 12, 13, 23, 24. 16-38 

* 


19 

16 

39 

Newsboy 

qtz. veins 

Is 


(?) 

1916-37 large 


as of 1962 none 


[Reserved, date] 

_ _ Commodity _ 

Cu, Pb p Zn ln percent 

Au, At: In 02 per ton 
Mnin—other __ 

Pb, Ag(?) 

Pb, Ag, Zn—Cu, Au 
Ag, Pb (orlg. discovery) 


20-30 ZMn, 0.6 W0 3 —calclte 
Mn(?) 


Reference 


C53,PP;08 

C144.MR39 


C47,BG58-1 
EC58-UCQ612 



none 

2-16 Cu, 9-14 Ag—Au 

C50.CH4 



Wollastonlte, stllbite 

CSR42 


(?) 

(?) 

quad, map 


(?) 

Ag, Pb(7) 

C34 


small 

Au, Ag, Cu 

cm 

1909 

small 

• 

32 Pb, 7Ag, 6 Cu—0.06 Au 

C53 

1911, 

1918 (?) 

26 Pb, 15 Ag—0.01 Au, Cu 

C53.CH4 

1919 

.small 

.30 Pb, 28 Ag, lCu—0.02 Au 

C53 

1918 

(7) 

23 Pb, 38 Ag. 3 Cu 

C53 

1911 

small 

42 Pb, 35 Ag 

C53 

1938 

1939 

1 shipment 
cyanlded 

9 Pb, 6 Ag, 0.1 Au 

C53 

1918 

some 

21 Pb, 14 Ag—Au 

C53 

1911 

1 shipment 

18 Pb, 69 Ag 

C53 

1918 

some 

42 Zn 

C53 


none 

chiastolite [occur! widely, 
1962] 

Talc 

CSR42 


some 

(?) 

quad, wap 



Talc 

BLM rep*. 

1915- 

•IS 

3 Cu, 17 Ag—0.6 Pb, 0.03 Au 
Pb, Ag, Zn 

C53 

1913 


17 Pb, 74 Ag, 3 Cu, 0.5 Au 

C53.PP408 



1 


to 

CD 


Index Locati on-MPEM 

Ho. 

MDLD 
map 


REPORTED OCCURRENCES OF SELECTED MINERALS—Continued 


Sec. 


19(?) 

II NE* 19, 
wh 20 


St* l f 
SE-'t 2 

X. 2, 12, 
22 , 23, 2! 
26 

SIh 22 


ST* 25 


11 


13 

12 St* 13 
Cen. 13 


SE* 36 
NI*Nt*l 
1 
1 


T. 

S. 

E. 

E. 

Mane(a) and/or type of working 

Type Size (feet) 

Thick x long 

* 

Host rock 

Tear 

rroQueexem anc 

Mount 

i iReserves, datej 

Comnodity 

Reference 

Cu, Pb, Zn in percent 

Au * Afc in oz per ton 

16 

39 

Wlttiklnt (Belmont?) 


e 


none(?) 

Pb, Ag(?) 

C34 



Belmont, 50' shaft. 







10 

J7 

3,600' workings 

qtz vein Sr 1-6 x 

granitic 

pre-1938 

$500,000 

Ag, Pb, Cu 

C53,PP40$ 

11 

40 

. none 







12 

40 

none 







13 

40 

none 







14 

40 

Copper Belle 

contact 

lg ./marble 

1918 

15,000 lb 

Cu 

CSR42.C34 

14 

40 

Ubehebe (Farrington, Wateraon, 









Butte) adits, open cuts 



1908-51 

2,940 tons 

20 Pb, 13 Zn, 5 Ag—U 

CSR42,49 

• 14 

40 

adits, prospects 




some(?) 

Cu(T),Pb, Ag(T) 

quad, map 

14 

40 

Blue Jay, Copper Queen, adits. 

« 








shaft, trenches 


tactlte 

1915 

20 tons 

4,000 lb Cu, 1.199 ot Ag 

CSR42.C144 

t 14 

40 

Maries group 




none(?) 

Cu 

C30,p. 300 

F) 14 

40 

Sanger group, prospect* 

- 



none 

Cu 

CSR42.C50 

14 

40 

Star, prospect 

60 .x 800 



none 

Cu 

C47,C144 

14 

40 

Copper Queen No. 1, 35' shaft 

cont. meta. 50 x 





CSR42 

15 

40 

Bonanza (Hesson, Clipper), 









65' adit, 30' shaft 

cont. meta. 

Is 


fev tonb(?) 

2 Cu—Au, Ag, Pb, 0.016 e U 

CSR49.C47 

15 

40 

Inyo Copper Mining & Smelter Co. 


Is, qtzlte 


none 

4-41 Cu—Au, Ag 

CSR42 

15 

40 

Copper King (Copper Giant No. 3), 









adits, drifts 

contact 1 x 

lg./marble' 


llttle(?) 

Cu 

CSR42.C47 

15 

40 

Roberts & Derat, outcrop 




none(?) 

Cu 

C50 

15 

40 

Wedding Stake (and Red Bear?) 

veins * 

Is 



35 Cu, 103 Ag, Pb—Au 

C50, CSR42. 

15 

40 

Lippincott (Lead King) 625' adit 

vns-repl. 

dolo, marble 

2,000 tons 

25-40 Pb, 11-38 Ag,4-llZo— 

CSR49,C47 

15 

40 

Homestake, pits, trenches 




none(?) 

Cu, U 

Talc 

CSR42.C176 

15 

40 

Raven, 2,000' workings 


Is 


some 

Zn, Pb, Ag 

CSR42,C53 

15 

40 

outcrop 

vein 1 x 25 

q.m. 



Barite—qtz, FeO* 

CSR42 

15 

40 

outcrop *■ 

pegmatite 




Mo, W—magnetite 

CSR42 

15 

40 

Dodd's Springs-Trail 

vein 5-15 x 1800 



none 

Cu (malachite) 

C47,C144 

16 

40 

Shirley Ann (Eureka?) 200* vkga 


marble 



Cu, Pb 

CSR42 

16 

40 

Navajo Chief 

vein 50 x 1000 

ls/gr 



Cu—Au, Ag 

C47,C144 

16 

40 

Eureka, 00' sh., 100' drifts 

5 x 150 



none 

Cu—Pb 

C50 



REPORTS) OCCURRENCES OP SELECTED MINERALS—Continued 


Index 
‘ No* 
HDL1J 


Location-MDBM 
T. R. 

S. E. 


Sec. 


1 or 2(?) 

16 

40 

NE^cSWk 6 

16 

40 

S0iSW*t6 

16 

40 

6 (?) 

16 

40 

6 . 7, 17, 
18, 20 

16 

40 

7 

16 

40 

NUkSEk 7 

16 

40 

S£(M^7 

16 

40 

approx. 12 16 

40 

SEkSU>( 17 
20 

• 16 

40 

NI&Nft 18 

16 

40 


15 

41 


15 

41 

Htfc 5 

IS 

41 

19 S«*14(t) 

15 

41 

Btwn Dodds Sprg. 

& Racetrack 

16 15 41 

SW*sNE>t 17 

15 

41 

. 18 

15 

4i 

20 , 21 

15 

41 

21 

IS 

41 

NW*t 23(?) 

15 

41 

SWkSW^t 30 

15 

41 

31 

15 

41 

Sk cor. 

33 

15 

41 

21 

16 

41 


Nase(i) and/or type of working 


Scott and Titus 

Anton and Pobst (Inyo), 100* vkga 
May B, shallow workings 
Rambler No. II 

edits - see other listings 

adit - see other listings 

Cerusslte 

Pinion Ext. and Green Eye 
Twin Slstera 

Copper Queen - Lucky Boy 

adits (75', 90 1 ), open cuts 
Contact mines (Llpplncott?) 
Overlook group 

Sally Ann (Copper Knife) 80* adit 
Ubehebe (Stone Pencil), adlta 

Butte, 600' adit 
Ulida (WalkerX two adits 
Settle Up 
Alvord group 
Shamrock, 25' Incline 
Keeler (White Horae?) 

Cuprotungstite (Alvord?) 

20 * open cut 

outcrop 

Monarch, 50' sh., 100* drifts 
Hourglass, outcrop 


Mineral depo sit ___ Production and (Reserves, date! 

-- — - - - 1 --- - — 


Typo SUc ^ feet I 

Thick xlong 

Host rock 

Year 

Amount 

Commodity 

Reference 


t 


Cu, Pb, Zn in percent 
Au, Ag In os per ton 
Main—other 





none 

Au, Ag, Pb—Cu 

C50 



1916 

400 tons 

10 Cu 

CH4.CSI42 

vein 




Pb, Cu 

CSR42 

vein 

shale 


none(?) 

Cu—Pb 

CSR42 

. 



(?) 

Cu 

quad, map 

vein 

fractures 



(?) 

Pb, Ag 

quad, map 

la 

q.m. 

1954 

small 

Pb, Ag ($12-$23) 

Cu stain 

CSR42,C47 

CSR42 


quarts 


none(?) 

Cu 

CSR42 

qtz. vein 

q.m. 



Cu 

CSR42 

tActite 

mdrble/q.m, 



Cu stain 

CSR42 




(?) 

(?) 

C34.CSR42 

tactlte 

Is Lost 
Burro Fa. 

1902-51 

(?) 

none 

(?) 

Cu 

C34 

CSR42 


1 °» dolo. 

pre-1945- 

59 

some 

Talc (steatite) 

[substantial, 1959] 

C47.C176 

oxidised 1 

veins 

gr/ls ' 

1927-30 

none 

56 Pb, 15 Ag (19 Cu)—Au 

Cu—Au, Ag 

053,0.44 

CSRA2,C47 




none(?) 

Cu 

C47 

contact 10 x 300 , 

gr/ls 


none 

W 

C47 

cont. nets. 

q. a./Barbie 

none(?) 

Cu 

CSR42 

V 




Talc 

C176.C47 

Jj X 1 




W—Cu 

CSR42 

veinlets 

q.m. 



Cu—tourmaline 

CSR42 

vein 

granite 

1915 

small 

W (huebnerite) 

CSR42 

veinlets 

pegmatite 


none(?) 

Cu—Th(?) 

CSR42 



REPORTED OCCURRENCES OF SELECTED MINERALS—Continued 


W 


Index 

No* 

MDLU 


Locatlon-MDM 
T. R* 

3. E. 


Sec* 


Nane(e) and/or type of working 


Mineral deposit 
Type Size «^> 

HoBt rock 

Thlckxlong 


up 


Production and [Reservca, date! _ 

Year Amount Commodity _Reference 

Cu, Pb, Zn in percent 
Au, Ag In 02 per ton 

.___ Main—other 


approx* 21 

14 

36 

Hunter Spring 

26 

14 

38 

.Vega Spring 

approx. 8 

14 

39 

Sample 4 

approx. 17 

14 

39 

Sample 11 

21 

14 

39 

Samples 46, 47 

32 

14 

39 

Sample 43 


14 

38. 

39 

"On the playa* 1 

approx* 

14 

38, 

39 

"In Sa'llne Valley** 


14 

38 

Saline Valley 


ADDENDA 


water residue 

water residue 

brine residue 

brine residue 

brine residue 

brine residue 

* 

evaporlte 

evaporlte 

1883-1907 

evaporlte 

1911-1954 


none 

0.82 Li 

TP2916 

none 

1.22 LI 

TP2916 

none 

0.22 Li 

TP2916 

none 

0.42 Li 

TP2916 

none 

0 .12, 0.22 V 

TP2916 

none 

0.22 W 

TP2916 

none 

Na 2 S0 4 [700,0001 t, 1963] 

TP2916 

some 

Borax 

TP2916, 

C176 

>2,000 t. 

Salt 

C176 


Reported Occurrences of Selected Minerals 
ABBREVIATIONS FOR REFERENCES 

C30 California State Mining Bur. Bull. 30, 1904 >y 

C34 California State Mining Bur. Bull. 34, 1903 

C47 California Jour. Mines and Geology, v. 47, no. 1, 1951 

C50 California State Mining Bur. Bull. 50, 1908 ' 

C53 California Jour. Mines and Geology, v. 53, 1957 

C144 California Div. Mines Bull. 144, 1948 

C176 California Div. Mines and Geology Bull. 176, 1957 

C194 California Div. Mines and Geology Bull. 194, 1973 

CSR8 California Div. Mines Spec. Rept. 3, 1951 

CSR42 California Div. Mines Spec. Rept. 42, 1955 

CSR49 California Div. Mines Spec. Rept. 49, 1956 

EG58-1 Economic Geology, v. 58, no. 1, January-February 1963 

GQ612 U.S. Geol. Survey Geologic Quadrangle map 

IC8158 U.S. Bur. Mines Information Circular 8158, 1963 

MR39 U.S. Geol. Survey Mineral Investigations Resource map, 1964 

MW Mining World, October 1960 

MY1964 U.S. Bur. Mines Minerals Yearbook, 1964 

PP110 U.S. Geol. Survey Prof. Paper 110, 1918 

PP408 U.S. Geol. Survey Prof. Paper 408, 1963 

quad, map U.S. Geol. Survey Topographic map, 15-minute series 

RI6013 U.S. Bur. Mines Report of Investigations 6013, 1962 

SM12 Report of the State Mineralogist [California], 1894-95 

SM15 Report of the State Mineralogist [California], 1915-16 

TP2916 Technical Publication, Naval Ordinance Test Station, China Lake, Calif. 






Reported Occurrences of Selected Minerals 
INDEX TO NUMBERED DEPOSITS 

Death Valley sheet 


Index No. 

Page no. 

2° sheet 

in table 

1 

3 

2 

3a 

3 

3a 

4 

3a 

5 

3a 

6 

3b 

7 

3b 

8 

3c 

9 

3d 

10 

3d 

11 

3e 

12 

3e 

13 

3f 



31 


(1 


. 4 follows) 



Distribution 


Bureau of Land Management c/o Jean D. Juilland, geologist 

California Desert Plan Program 
1695 Spruce Street 
Riverside, CA 92507 

1 - Transparent positive geologic map (pi. 1) 

1 - Colored print of geologic map (scale 1:62,500) 

1 - Copy of report (50 j».) 

George W. Walker, Chief, Branch of Western Mineral Resources 

1 — Colored print of geologic map 
1 - Copy of report 


J. P. Calzia, Conservation Division 

1 - Uncolored print of geologic map 
1 - Copy of report 

R. M. Smith 

1 - Negative of geologic map (scale 1:125,000) 
1 - Uncolored print of geologic map 
1 - Copy of report (original) 

1 - Extra copy of report 
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LEASABLE MINERALS - LAND USE MAP, 1975 
SHOWING KNOWN AND PROSPECTIVELY VALUABLE AREAS 
SALINE PLANNING UNIT, INYO COUNTY, CALIFORNIA 
Death Valley and Goldfield 1 ° by 2 ° sheets 
Scale 1 : 250,000 




EXPLANATION 


Mineral Deposits-Land Use Map Shoving Exploration Potential-*-' 
(Size In millions: A v >$1*000; B, $1-$1*000; C, <$1) 


Area Class 

1 - Producing area; continued exploration 

1A - brj»p deposits known or probable 
IB - Medium deposits known or probable 
1C - Small deposits known or probable 

2 - Known deposits inactive or depleted; Intermittent exploration^ 

2A - Large deposits known or possible 
2B - Medium deposits known or possible 
2C - Small deposits known or possible 

3 - Favorable geologic setting; mineral potential Indicated; 

exploration probable^-' 

4 - Favorable geologic setting; little or no indication of 

mineralization; exploration possible^-' 

5 - Unfavorable geologic setting; exploration unlikely^ 

D - Covered area; bedrock of varied mineral potential; intermittent 
prospecting; exploration possible**-' 

Location (to nearest section within a township) 

• - Production. Numbered deposits have significant production* 
reserves* or potential; see table 

o - No known production. Numbered deposits have significant 
potential; see table 

A - Commodity unknown 


The Area Class of each outlined area is likely to remain fairly 
Stable for several years or decades. An area class could be ralBed by 
new discoveries* but It Is unlikely to be lowered since It la based on 
known deposits and on production records for more than 100 years. 

Because the exploration potential Is not necessarily proportional to 
future discovery ratios* it is only a rough guide to production potential. 


—Excludes leasable minerals (fuels* salines* phosphates) and geothermal 
resources. Lands of known value and of prospective value for these 
resources are classified by the Conservation Division* U.S. Geological 
Survey and are shown on separate overlays prepared by Conservation Divi¬ 
sion. All other (locatable) minerals are Included on the MDLU map. 

The Inferred exploration potential of an area (Area Class) Is judged 
by the size* type, and number of known deposits. The extent cf each 
area is determined by extrapolating into localities of equivalent host 
rock without regard for accessibility or present restrictions on land use. 

2 / 

— No known reserves of ore at current prices. Reserves of lower 
grade are known and (or) undiscovered ore bodies near depleted deposits 
are suspected. Periodic re-examination; exploration during times of 
high prices, 

3 / 

— Favorable host rock* undeveloped prospects* and (or) untested 
geophysical-geochemical anomalies indicate a mineral potential of unknown 
magnitude. Exploration probable during times of high prices. 

4 / 

— Exploration depends upon indications, if any, that may or may not 
be detected by use of new prospecting concepts, methods, or tools. 

—^The only localities in Class 5 are those that have been unsuccess¬ 
fully explored for commodities in current demand. Since all rock types 
of all ages are somewhere on earth host to valuable mineral deposits* 
and since exploration Is rarely so exhaustive that all possibilities are 
eliminated, Class 5 localities are subject to revision. 

-^Quaternary deposits of sand, gravel, common clay, and riprap are 
generally obtainable near place of use. Covered areas are not sub¬ 
divided except for localities containing large or uncommon deposits. 

As most of the metalliferous ores were deposited before the valleys were 
formed, it is possible that the parts of the bedrock formations beneath 
the valley fill and Quaternary volcanic rock contain about the same 
proportion of ore deposits as the parts exposed in the mountain ranges. 
ProspectLng In areas of relatively thin cover is feasible by geophysical, 
geochemical, and remote-sensing techniques. 


This map is preliminary and has not been 
edited or reviewed for conformity with 
Geological Survey standards 


Compiled by Roscoe M. Smith, February 1976 
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MINERAL DEPOSITS - LAND USE MAP, 1951-1966 
SHOWING EXPLORATION POTENTIAL 
SALINE PLANNING UNIT, INYO COUNTY, CALIFORNIA 

Death Valley and Goldfield 1° by 2° sheets 
Scale 1:250,000 
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EXPLANATION 


Leasable minerals - land use map 
SALINE PLANNING UNIT, INYO COUNTY, CALIFORNIA 



WATER RESOURCES 
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Lands classified or withdrawn for 
waterpower or reservoir sites 



KNOWN LEASING AREAS 

Known geologic structure for oil and gas 
Known geothermal resources area (KGRA) 

Known leasing area for sodium and potassium 


LANDS VALUABLE PROSPECTIVELY 
[^\\ ] Oil and gas 
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Geothermal resources 


Sodium and potassium 


This map is preliminary and has not been 
edited or reviewed for conformity with 
Geological Survey standards 


Compiled by James P. Calzia, 1975 
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GEOPHYSICAL MAPS 


Aeromagnetic map of southeastern California and southern Nevada: 
U.S. Geol. Survey open-file map 75-52, scale 1:250,000. 

Zietz, Isadore, and Kirby, J. R., 1968, Magnetic map from 112° W. 
longitude to the coast of California: U.S. Geol. Survey Misc. 
Inv. Map I532-A, scale 1:1,000,000. 

Chapman, R. H., Healey, D. L., and Troxel, D. W., 1971, Bouguet 
gravity map of California, Death Valley sheet: California 
Div. Mines and Geology, scale 1:250,000, text 8 p. 

Mabey, D. R., 1963, Complete Bouguer anomaly map of the Death 
Valley region, California: U.S. Geol. Survey Geophys. Inv. 
Map GP-305, scale 1:250,000. 
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Saline Valloy 

Granitic rocks arc exposed in a large area at the northern 
end of Panamint Valley in the vicinity of Hunter Mountain, 
but gravity values in this area show little exception to the 
northwest-dipping regional trend. Farther northwest, Saline 
Valley is marked by a very prominent northwest-trending 
gravity minimum. The local gravity relief in Saline Valley is 
probably more than 40 mgal, However, as pointed out by 
Mabey (1963), the graviry gradients that extend onto bedrock 
outcrops along the margins of the valley cannot be explained 
by low-density material underlying the valley. These gradients 
arc observed over bedrock outcrops along the north side of 
the Nelson Range where Mabey (1063) estimated a northward 
decrease in the anomaly of about 15 mgal in $'i miles and on 
the northcasr side of Saline Valley where there is a westward 
decrease of about 14 mgal in 2 miles. Only a part of these 
decreases in anomaly values toward the north and west could 
be caused by steepening of the regional gravity gradients. One 
possible explanation is that Saline Valley k underlain princi¬ 
pally by granitic rocks and that more dense mcramorphle rocks 
are present in and underlying the Inyo Mountains, the Nelson 
Range, and the Fanaminc Range to the west, south, and north* 
cast, respectively. Another possibility is that the Saline Valley 
area is underlain at depth by a large granitic intrusive mass with 
a lower density than that of the usual Mesozoic pluconic base¬ 
ment rocks. 

Steep gravity gradients on the edges of and within Saline 
Valiey on the west and south sides in particular suggest that 
multiple fault zones exist and are generally parallel both to the 
Inyo Mountains and the Nelson Range, There is nor, however, 
positive gravity evidence for a fault on the Panaminr Range 
side of the valley. On the basis of the gravin' data, Mabey 
(1963) estimated a maximum thickness of about 3,000 feet of 
Cenozoic sedimentary rocks in the valley north of the dry 
lake, 

A nose in the gravity contours extends westward from the 
positive gravity anomally associated with rhe Panaminr Range 
into the southeastern part of the Saline Range, north of Saline 
Valley, where jc is joined oy a nonuwaru-trending positive 
anomaly from the Inyo Mountains, Much of the SaJine Range 
is covered by Cenozoic basaltic volcanic rocks, but the presence 
of scattered outcrops of Paleozoic sedimentary rocks suggests 
that these rocks near the surface may be the chief cause of 
the positive gravity anomalies. 


Pa namint Range 

The Panamint Range is marked by a broad north-northwest¬ 
trending positive anomaly that extends enrirely across the Death 
Valley sheet. The anomaly decreases to the south and to the 
northwest from lucki Mountain where the maximum gravity 
value of more than —85 mgals occurs. To the south, the anom¬ 
aly is divided into two noses by a northwesterly trending low 

r\f "Drt-iT- TUn ^ C ►UIj- L,„ 

.... X ,.w w , .mu iUU 

saddle is not readily apparent. A zone of lower density rocks, 
possibly an extension of the granite of Hanaupah Canyon 
(Hunt and Mabey, 1966), may be the cause of this low saddle. 

To the north, the Cottonwood Mountains segment of the 
Panamint Range is marked by a positive north-trending anom¬ 
aly. The northward decrease in the regional gravity field is 
readily apparent. 

The mass of Prccambrian mctamorphic rocks in the Panamint 
Range south of Tucki Mountain does not seem to be ade¬ 
quately rcdectcd in rhe gravity data, thus suggesting either 
that this large mountain is partly iscsUtically com¬ 

pensated as suggested by Mabey (1963) or that the meta- 
morphic rocks in the range may overlie rocks of relatively 
low density beneath the range. West-dipping low-anvie faults 
exposed in a few places along the ease edge of the Panamint 
Range may indicate a maior fault /one that sepamres the rocks 
in the Panamint Range from rocks beneath the range. The 
gravity data suggest that the rocks of the Panamint Range 
extend eastward beneath Death Valley and that m* major faults 
offset Cenozoic rocks on the east side of this range. 


Chapman, R. H., Healey, D. L., and Troxel, B. W., 1771, Bouguer 
gravity map of California, Death Valley sheet: California Div. 
Mines and Geology, 1:250,000 (text p. 6) 
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SALINE VALLEY 

The maximum gravity relief across Saline 
Valley is more than 4ft mgals; however, the 
gravity gradients that extend onto the bedrock 
outcrops along the margins of Saline Valley 
cannot be explained by low-density material 
underlying the valley. This is particularly 
apparent along the north side of the Nelson 
Range where there is a northward decrease in 
the anomaly of about 15 mgals over a distance 
of about ZVi miles between stations on bedrock. 
This gradient is nearly normal to the westward 
increase in regional elevation and does not 
appear to be related to the regional or local 
topography. 

The cause of this bedrock anomaly is not 

apparent from a consideration of the density of 
the surface rocks. The low gravity values occur 
over the large body of quartz monzonite that 
trends northwest from the Panamint Range 
across Saline Valley into the Inyo Mountains, 
and the higher values to the south are on Pale¬ 
ozoic sedimentary rock. The densities of the 
two rock types at the surface are about equal. 
The relatively low anomaly values over the 
intrusive body may result from the quartz mon¬ 
zonite replacing a more dense ine.tamorphic 
basement complex at depth, or the sedimentary 
rock may occur in a large roof pendant, which, 
in the lower part contains a large volume of 
more dense metamorphic rocks. 

The steep gravity gradient along the west 
side of Saline Valiev at the base of the Inyo 
Mountains is probably a near-surface effect and 
indicates about 2,>»j feet of Cenozoie fill under¬ 
lying the valley near the range front. Only a 
few hundred feet of Cenozoie rocks are in 
contact with bedrock along the fault zone at the 
base of the Nelson range, but a local gravity 
gradient, probably produced by a fault within 
the basin, was observed about 2 miles north of 
the range. There is no gravity evidence of 
faulting at the Panamint Range but the 
steepening of gradient about 2 miles from the 
range front may be related to a fault in the 
▼alley. 

The maximum thickness of Cenozoie rock in 
the valley occurs in the area north of the lake, 
where the fill is probably about 3,000 feet thick. 
The gravity data indicate that the rocks exposed 
along the axis of the valley are part of the 
basin fill 


iiabey, D. R., 1963, Complete Bouguer 
anomaly map of the Death Valley 
region, California: U.S. Geol. 
Survey Geophys. Inv. map GP-305. 



AERIAL PHOTOGRAPHS 


High altitude (U2) photographs 

There are no U2 vertical photographs of the area within the Saline 
Planning Unit. Two flight lines, however, skirt the southwest corner of 
the area; left oblique photos from these lines may show much of the area. 

Scales of vertical photos range from 1:32,500 to 1:1,000,000. The 
LUDA program uses 1:130,000. 

Film or prints of U2 photos are available only from National Aero¬ 
nautics and Space Administration, Ames Research Center, Moffett Field, 
Mountain View, Calif. 94040. Telephone: (FTS) 8-448-6252. 

Assistance in selecting the specific photos wanted is furnished by 
Map Sales Office, U.S. Geological Survey, 345 Middlefield Road, Menlo Park, 
Calif. 94022. Telephone: (FTS) 8-467-2427. 

ERTS photographs 

Image Scale Format Price Product 

_ size _____ " code _ 

29.2 in. 1:250,000 Black and white $15.00 26 

29.2 in. 1:250,000 False color $40.00 66 

Order forms for these and other Product Codes (smaller scale) are 
attached to this report (in pocket). 
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Low-altitude aerial photographs 


U.S. Geological Survey Project CQ, 1946, scale 1:37,400 

Row Numbers 

10 7-19 

14 43 - 58 

13 73 - 89 (dupl. row 13) 60 - 66, 141 - 150 

9 40 - 53, 23-39 

8 165 - 180, 154 - 160, 102 - 111, 40 - 44, 25 - 26 


Prints from the negatives are available from the U.S. Geological 

Survey at the following locations: 

Federal Building, Room 7638 
300 N. Los Angeles Street 
Los Angeles, CA 90012 

State Office Building 
107 S. Broadway 
Los Angeles, CA 90012 
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GENERAL GEOLOGY 


GEOLOGICAL SETTING 


Saline Valley is a deep depression resulting from complex faulting 
and tilting, most of which is Late Tertiary to recent. The surrounding 
uplifted areas expose a record of virtually continuous marine miogeo- 
synclinal deposition during the Paleozoic era, followed by intense 
folding, thrusting, and uplifting, probably during the Early Mesozoic 
era. Massive intrusions of quartz monzonite in the Late Mesozoic era 
cut the older rocks and were, in turn, broken by Late Cenozoic strike 
slip and block faulting accompanied by volcanism. Faulting has con¬ 
tinued to the present. Plates 1 and 2 show the geological structure of 
Saline Valley. 

(NOTS TP 2916, p. 7) 


ECONOMIC POTENTIALITIES 

In prospecting for such metals as copper, lead, molybdenum, and 
tungsten, important guiding clues may be obtained from comprehensive 
analyses of brines along the margins of saline lakes. 

The comparatively high concentrations of tungsten in Saline Valley 
brines suggest that terrestrial brines may become an important source 
of tungsten. The lower limit of mined tungsten ores in the United States 
(1953) is 0.25% tungstic oxide, which compares favorably with some 
tungsten concentrations on the margins of the Saline Valley playa; how¬ 
ever, at present, there are serious problems that prevent the commercial 
extraction of tungsten from brine. 

The locally high concentrations of borax and sodium carbonate are 
'not of commercial importance because of lack of quantity. Borax has 
not been mined in Saline Valley since borax dropped from above $300 
per ton in price. 

Thenardite (anhydrous sodium sulfate) is present in commercial 
amounts, but would need some cleaning before being marketable. There 
appears to be between 400,000 and 1,000,000 tons of thenardite on the 
playa. 

More prospecting for iodine should be done, as commercial deposits 
of iodine in the salt crust as well as in the brine appear to be probable. 

(NOTS TP 2916, p. 39) - 
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GKNKKAL GKO LOO V. 

SUMMARY STATEMENT. 

The White Mountain Bnugr i* built up of n thick series of sedi¬ 
mentary rooks. inclmling Ih*<1<1c<I andesitic lavas, all of which are 
intruded by largo ma>ses of gnmiio. 

Sedimenlary and igneous rocks occur in nearly equal volume and 
essentially form the bulk of the mountains. Locally, however, as 
ou the west (lank of the range, there are lake beds of early I’leisto- 

MINERAL RESOURCES OF INYO AND WHITE MOUNTAINS, CAL. 85 


cene or Pliocene age, and northwest of Deep Spring Valley and at 
the south end of the range, southeast of Iveeler, basalt sheets attain 
considerable prominence. 

The pre-PHoeene sedimentary formations range in age from Lower 
Cambrian to Triassic. They are composed largely of limestone, 
sandstone, and shale; limestones predominate, and, because lime¬ 
stones of like appearance recur in the successive formations, it is 
difficult to discriminate the formations, and reliance must be placed 
mainly on the evidence of their fossil contents. In mapping the 
sedimentary rocks five broad subdivisions were etnploj'ed—Cam¬ 
brian, Ordovician, Devonian, Carboniferous, and Triassic. 

The rocks are faulted and greatly folded—in places overturned— 
and are much metamorphosed by extensive intrusions; consequently 
the stratigraphic relations as a rule are obscure. The volcanic rocks, 
already referred to as making up part of the stratigraphic sequence, 
form a prominent belt along the west tiank of the southern part of 
the range. They are of Triassic age. 

The intrusive igneous rocks are predominantly of granite character, 
ranging from diorite to granite. Hornblende-rich varieties verging 
toward hornblendite are found in the precipitous slopes of the range 
southeast of New York Butte. Dikes of diorite porphyry are of 
common occurrence in the sedimentary rocks surrounding the gran¬ 
itic masses; and in the foothills east of Keeler dikes of dense-grained 
siliceous rock (felsite) are common, generally lying parallel to the 
stratification of the inclosing rocks. (Knopf, Adolph, 1914, 
Mineral resources of the Inyo and White Mountains, 


U.S. Geol. Survey Bull. 540, p. 84-65* 

ABSTRACT 




T 


More than 19,000 feet of Paleozoic rocks crop out in the Dry Mountain quadrangle. 
The lower 2,000 feet of section is composed of predominantly clastic quartzose sedi- 
ments, whereas the remainder of the section is mostly limestone and dolomite- with only 
three thin clastic formations intercalated—the Dunderberg Shale Member of the Nopah 
Formation (Upper Cambrian), the Eureka Quatzife (Ordovician), and ihe Rest Spring 
Shale (Mississippian ?). Cenozoic volcanic rocks,, both basic (basalts) and felsic in com¬ 
position, form extensive outcrops in the western and southern parts of the quadrangle. 

Two east-directed thrust faults form the most important structural elements in the 
Dry Mountain quadrangle. A small port of ihe Racetrack thrust of McAllister (1952) 
is exposed in the southeast part of the area. Mast of the Paleozoic rocks of the Saline 
Range ore allochthonous and are part of a ve*^’ extensive thrust plate that is exposed 
in northern Last Change Range, Saline Range, and eastern Inyo Mountains. Potassium- 
argon ages determined from quartz monzonife and syenite stocks, which cut these 
thrust plates, indicate the thrusting occurred pwbr to the Late Jurassic and after Early 
Permian time. 

(SR99, p.v) 
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Mineral Deposit*, Uiieulbe Peak Quadrangle 

GEOLOGIC SETTING OF THE MINERAL DEPOSITS 

. Inineral deposits have yielded commercial quan¬ 
tities of lead, zinc, silver, ^olil, copper, and allegedly 
some tunp>tPn but no noninetallic commodity other than, 
perhaps, borax. Minor occurrences of talc aiid chrrsotHe 
asbestos are known, but they are not exploitable The 
metalliferous deposits {renerallv oceur in the Paleozoic 
sedimentary rocks that ranjje from Ordovician to 
Permian, near intrusive contacts of Mesozoic quartz- 
monzonite (fig. 3) ; but a few occur within the intrusive 
5^ es : These pre-Cr nozoic rocks are exposed in about 
°* t f )e area of ttlft quadrangle (lig. 2). The other 
halt of tlie area is covered with Quaternary and some 
possibly Upper Tertiary gravel, remnants of basalt flows 
some lake sediments, and local veneers of wind-blown 
sediment*. 'The Pa!, c-ni,.- rocks are folded, faulted, and 
at some plaf-e? nVi ensely deformed by intrusions, but 
only the most minor elements of structure, such as short 
taults and shattered zones, localized the metalliferous 
mineral deposits. > 

(SR42, p. 9) 

OUTLOOK 

■ 

The mines in the TTbeh^he Peak quadrangle will prob¬ 
ably continue to produce small quantities of metals from 
the lead-zinc-silver deposits and perhaps nothing from 
the gold, copper, and known tungsten deposits. New lead- 
zinc-silver ore bodies probably could be found by further 
exploration in the few mines that have produced these 
metals. The small outcrops of the deposits have been no 
indication of the size of the particular ore body, blit 
rather have been a guide to areas for mining exploration. 
Beneath some outcrops of the ore deposits, the guiding 
stringer? have been slight and the controlling struct urv 
obscure. Exploration thus far > 1 ^ bf>.m shallow, at most 
a few hundred feet below the surface. The practical 
question, whether undiscovered ore shoots"can be found 
without excessive exploration, remains unanswered. 

Further production of gold and copper, other than as 
a by-product, under present condition* seems unlikely. 

The richer parts of the deposits seem to be mined out, 
and the geologic basis for more exploration is discour¬ 
aging. 

Prospecting for new discoveries of ore deposits of the 
metals that have a long history of prospecting, such as 
gold, copper, silver, and lead, is not encouraging because 
the region was thoroughly cover-: 1 by the early prospec¬ 
tors. The outlook is better for finding unloeated deposits 
of talc, chrvsotile asbestos, and possibly radioactive 
minerals, but is better especially for finding tungsten. 
Prospecting for scheelite probably has been less thorough 
than for other kinds of metallic deposits, because the 
search for scliedite is much more recent, and scheeiite is 
more difficult to detect exempt, by menus of ultraviolet 
light. .An ultraviolet lamp obviously is difficult to use in 
rough and isolated country. Tactite, which is favorable 
for the occurrence of schmite, as in the nearby Darwin 
district and the highly productive Bishop district, occurs 
widely in the Ubehebe Peak quadrangle, and moderately 
widespread traces of scheelite indicate that at least some 
tungsten here also was in the mineralizers. * 

(CSR42.P* Jl ) 


14 


r 





2. map of tin* I'IiHipIm* TVafc <jti:wlr:iu*:l*\ vh**\rintf Watioii **f topographic features and 5pm'n'!ix*'il lit ?'oTr*^i< 
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LAST CHANCE THRUST—A MAJOR FAULT 

IN THE EASTERN PART OF INYO COUNTY, CALIFORNIA 

By JOHN H. STEWART, DONALD C. ROSS,- C. A. NELSON',- and B. C. BURCHFIEL, 
Menlo Park, Calif.; Los Angeles, Calif.,- Houston, Tex. 

Work done in cooperation with the California Division of Mines and Geology 


Abstract. The kast Chance thrust lifts bc^n traced through¬ 
out an area of over 400 square miles in the eastern part of 
Inyo County, Calif., mul probably extends in the subsurface 
under most of the northern Inyo Mountains aiul southern White 
Blotmtains. Late Prceumbrian, Cambrian, or Ordovician strata 
form the sole of the upper plate and arc thrust over shnJy Mis- 
sissippian strata, mid locally carbonate rocks of Silurian a-e. 
The strata in the upper plate generally dip eastward into the 
fault surface, exposing successively younger strata above the 
fault to the east. These spatial relations show that the upper 
plate moved east relative to the lower plate for a minimum dis¬ 
tance "of 20 miles. 


A major fault, here called the Last Chance thrust, 
has been mapped in the eastern part of Inyo County, 
Calif* (fig. I), This report describes the extent and 
the structural characteristics of the fault, and its rela¬ 
tionship to other faults in the southern Great Basin. 
The report is based on detailed mapping in the Inyo 
Mountains, Dry Mountain area, and part of the Saline 
Range, and reconnaissance mapping elsewhere. Part 
of the area included in the study lias been mapped by 
E* H* McKee, ILS* Geological Survey, and B. W. 
Troxel, California Division of Mines and Geology; 
permission to use their unpublished information' is 
greatly appreciated* 

The region in which the thrust fault occurs is char¬ 
acterized by high mountains and deep intermontane 
basins. The mountain areas are composed of sedi¬ 
mentary rocks of late Precambrian to Triassic age, 
granitic rocks of Mesozoic age, and sedimentary and 
volcanic rocks of Conozoic age (Burchfid, in press; 
McAllister, 1952, 1956; Nelson, 19G2, 1963; Ross, 1965, 

1 University of California, Los Angeles. 

* JtlCfl University. 


and unpublished compilation of the Inyo Mountains 
region; and Stewart, 1965). The pre-Tertiary strati¬ 
graphic sequence is more than 40,000 feet thick (table 
1).* The rocks in some parrs of the stratigraphic sectior 
change facies from the eastern to the western part of 
the region, and different stratigraphic names have been 
applied to correlative rocks in these two areas. These 
facies changes occur mostly within the rocks of the 
upper plate of the Last Chance thrust, and are not 
caused by telescoping of the stratigraphic section along 
the thrust. 

The region is characterized by moderately to steeply 
dipping strata cut by many high-angle faults and a 
few low-angle thrust faults. Locally the rocks are 
closely folded, and some folds are overturned. Xear 
intrusive contacts the sedimentary rocks are metamor-” 
phased, sheared, and attenuated. The Death Valley- 
Furnace Creek fault, zone, a major right-lateral strike- - 
slip fault on which displacement may range from 30 
to 50 miles (Stewart, in press), passes through the 
northeast part of the area. 

DESCRIPTION OF THE THRUST 

The Last Chance thrust underlies a large portion of 
the Inyo Mountains—Last Chance Range region (fig. 
2), and has been traced throughout an area of more 
than 400 square miles. It crops out. in the southern 
part of the Last Chance Range and in the Dry- Moun¬ 
tain area, and in three windows to the west (Sftline 
Range, .Jackass Flats, and Furcka Valley windows). 
Although tlie thrust cannot be mapped continuously 
throughout the region, the stratigraphic and structural 
uniformity in the upper and lower plates suggests that 


®-S- CEOL. SURVEY PROF. PAPER 550-D. PACES D23-D34 


D23 




15 



STEWART, ROSS, NELSON, AND BURCIIFXEL 
Table 1 . — Pre-Tertiary rocks in the Inyo Mountuim-Last Chance Range region 


D25 


Age 

Western part 

Thickness 

(Feet) 

Eastern part 

Thickness 

(Feet) 

K » ^ 

Volcanic rocks 

2200 



< 5 P$ tff; 

B */ 

Marine rocks 

1800 



TRI* 

AS- 

SIC 

- ■ 

U/VCOWFOffM/TY 

(Top not exposed) 






*3 

3 5 

Owens Valley Formation 

1800 

Owens Valley Formation 

3000+ 


Keeler Canyon Formation 

2200± 

Keeler Canyon Formation 

3900 


Sgs/ 

Rest Spring Shale 

2500 

Rest Spring Shale 

3007 

MISSIS- 

SIPPIAN 

Perdido Formation 

300-600 

Perdido Formation 

610 

UNCONFORMITY 

Tin Mountain Limestone 

475 

6z 

>< 

Lost Burro Formation 

1525 

Q ^ 

Vaughn Gulch Limestone and 
Sunday Canyon Formation 




»PS 

700-1500 

Hidden Valley Dolomite 

1365 

£ 

Ely Springs Dolomite 

200-500 

Ely Springs Dolomite 

940 

< 

»—» 
o 

> 

Johnson Spring Formation 

100-400 

Eureka Quartzite 

400 

o 

Q 

PS 

ft 

Barrel Spring Formation 

100-200 


Mazourka Group 

1000 

Pogonip Group 

1440 


Tamarack Canyon Dolomite 

900 

Nopah Formation 

1600 


Lead Gulch Formation 

300 


Bonanza King Dolomite 

2800 

Bonanza King Dolomite 

3300 

<< 

CM 

PS 

m 

Monola Formation 

1250 



2 

< 

o 

Mule Spring Limestone 

1000 

Carrara Formation 

1640 


Saline Valley Formation 

850 




Zabriskie Quartzite 

1360+ 


Harkless Formation 

2000 


Poleta Formation 

1200 

Wood Canyon Formation 

1300+ 


Campito Formation 

3500 




(Base not exposed) 


& 

< 

s 

pa 

Deep Spring Formation 

1500 

- 


2 

C 

u 

w 

Reed Dolomite 

2000 



PS 

Cu 

Wyman Formation 

(Base not exposed) 

9000 




See Stewart, 1965, USGS nomenclature: 

U.S. Geol. Survey Bull. 1224-A, 
p. A60-A70. 

Burchflel, 1965, Geol. Soc. America Bull., 
v. 76, no. 2, p. 175-192. 


For description of most formations see 

Burchflel, 1969, Dry Mountain quad¬ 
rangle: California Div. Mines 
Spec. Rept. 99. 
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GEOLOGY OF TIIE CERRO GORDO MINING DISTRICT, INYO COUNTY, CALIFORNIA 


By C. W. ^Ikrriam 


ABSTRACT 

The Inyo Mountains near Cerro Gordo comprise strongly 
folded mid faulted sedimentary rocks ranging in age from 
Ordovician to Middle Trinssic. These were intruded by 
granitic bodies, a pi i to dikes, and by Innumerable andesitic 
and dacitic dikes of later age. Though largely nonfoliated, 
the sedimentary rocks have undergone varying degrees of 
contact and hydrothermal metamorphism productive of hom- 
fels, calc-hornfels, phyllite, and quartzite. 

Tertiary basaltic rocks and uiffs cover older rocks at the 
southern tip of the range, hut do not. enter the area of the 
present map. 

Paleozoic rocks of the Cerro Gordo area are more than 
11,000 feet thick and include all systems from Ordovician 
through Permian. Mapped units which have wide distribu¬ 
tion in the Great Basin are the Pogonip group, Eureka 
quartzite, and Ely Springs dolomite of the Ordovician and 
the Chainman shale of Mississippian ago. Silurian and De¬ 
vonian rocks arc represented by the Hidden Valley dolomite 
the Lost Burro formation,, the former being largely Si¬ 
lurian, but embracing Lower Devonian strata at the top. 
The Burro includes the SfrhtfjftcrpJitifos zone near the 

base and is of late Middle and Upper Devonian age. This 
unit is largely a nondolomitic marble in this area and is es¬ 
pecially important as host rock of the principal ore bodies. 

The Mississippian system is represented by two principal 
formations: Tin Mountain limestone below and Chainman 
abate above* A third unit, the Perdido formation* wedges 
in to the east between Tin Mountain and Chahimam Being | 
less than 100 feet thick near Cerro Gordo, it has not been 
differentiated from the Chainman in mapping. 

Pennsylvanian and Permian strata are divided into two 
formations: Keeler Canyon formation of Pennsylvanian to 
Early Permian age and Owens Valley formation of Permian 
age. These strain are predominantly impure carbonates, with 
subordinate shale, siltstono, sandstone, conglomerate and chert. 
Stratigraphic division of the Pennsylvanian and Permian was 
accomplished mainly by study of the abundant fusulinids. 

borne 4,000 feet of Lower and Middle Triassic rocks arc ex¬ 
posed on the west side of the Jnyo Mountains. Of marine 
origin is the lower 1,800 feet which comprises sluilo, thinly- 
bedde-u limestone and thick-bedded lenticular reefy limestone. 
The upper part of the Triassic sec lion comprises volcanic 
rocks and land-laid deposits in which reddish coloration is 
characteristic. The Triassic succession is incomplete, for on 
the we.'st side of the Triassic belt the volcanic rocks arc in 
fault contact with fusulinid-bearing Permian hods of the Owens 
Valley formation. 

Tntm-ivo rocks of the Cerro Gordo area include the older 
granitic aud a pi i tic rocks of possible Cretaceous age and 
younger andesitic and dacitic porphyry dikes. The- younger 


porphyry dikes mvnr in large numbers and for the greater 
part strike northwest. In the Cerro Gordo mine such dikes, 
in fractured condition, seem to have servod as avenues of 
ascent for mineralizing solutions. 

Hocks of the Cerro Gordo area are extensively folded and 
faulted. Most significant structural feature is the large 
asymmetrical soutli-plunging Cerro Gordo anticline which 
forms a sort of backbone to the Inyo Range. On its flanks 
and crest are irregular subsidiary flexures. Bordering the 
major anticline are many smaller folds with northwest axial 
trend. These range greatly in magnitude and tightness, 
partly in response to varying competency of strata involved. 
Some of the folds are related to reverse faults or thrusts. The 
Cerro Gordo mine is situated in the axial zone of the anticline 
which carries its name. 

faults having a northerly trend are characteristic of the 
region. Among these is the important Cerro Gordo fault, 
master fault of the Cerro Gordo mine. Northwestward- 
treuding normal faults greatly complicate geologic structure 
in the Cerro Gordo mine, where certain of these offset ore 
bodies. 

Silver, gold, lead, zinc, and in minor amounts copper are 
the metallic commodities of the Cerro Gordo area. The Cerro 
Gordo mine formed by consolidation of the Union mine, San 
Eelipe, and the Santa Maria far exceeds in production all 
others of the area combined. Estimates of total Cerro Gordo 
mine production show about 4,400,000 ounces of silver, 37,000 
tons of lead, and 12,000 tons of zinc from zinc carbonate ore. 
Year of peak production was 1874. More than half the lead 
and three-fourths of the silver were produced in the years 
1SG9 through 1S7G. 

Ores of the Cerro Gordo mine occur in Devonian marble fit 
the Lost Burro formation on the east or footwall side of the 
north ward-trending Cerro Gordo fault This fault is seem¬ 
ingly normal and carries Chainman shale down on the west 
against marble of the Lost Burro formation. Largest ore 
bodies were found in two channels which rake steeply to the- 
south, which is the plunge direction of the Cerro Gordo anti¬ 
cline. The two principal ore channels known as the Union 
chimney on the north and Jefferson chimney on the south 
occur in fractured marble dost* to the master Cerro Gordo 
fault. They were fed by fissures which formed in sympathy 
to movement on the masler fault. Major ore bodies occurred 
also iu the sheared Jefferson diabusie dike. Quartz veins 
with northwest strike yielded siliceous ores of silver, lead, and 
copper. Carbonate-zinc ores are secondary, derived by leach¬ 
ing of sulfide ores in I ho Union chimney vicinity. Supergene 
zinc-carbonatc ores replaced timniiieralized Lost Burro mar¬ 
ble along bedding. In tin* lower pari of tin.* Union chimney, 
primary sulfide replacement wus also controlled hi part by 
bedding. 
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Tlu* Hnlon ore channel wna bottomed near Iho jiorthwest- 
wnnl (rendhis San Kelipo siliceous vein where the vein lies 
against a dacha jiorphyry dike. The very steep Jefferson 
eldimiey on leaded in « mncii greater depth, tout was cut off 
Vhiw the M> level hy noilhwesldrending normal faults. Ore 
m tlu* Oespreciudn section of the mine nmy represent. fanned 
deeper parts of the Jefferson chimney. 

South or Cerro Gordo, the Morning Star mine, the Charles 
I*easo tunnel, and the 8.100-foot low-level Estelle tunnel were 
opened to explore the Castle Kook siliceous vein and ground 
beneath gossans in the Tin Mountain limestone. The Estelle 
nlso provided means of searching for inferred deep continua¬ 
tions of the rich Cerro Gordo ore channels. Morning Star and 
Estelle production wns small. That ol* the Morning Star came 
principally from the Gold slope in Lost Burro marble. Estelle 
ore was mined near the tunnel level from upper Hidden Val¬ 
ley dolomite east of the Cerro Gordo anticline axis. 

Among lesser mines the Ella, the Perseverance, and mines 
in Belmont Canyon yielded siliceous silver-hearing ores used 
as fluxing material in the Cerro Gordo furnaces. These mines 
arc in a wide zone of northwesr shearing which includes 
northwestward-trending quartz veins of the tetrahedrite- 
gaJciin-barite type characteristics of the region. 

West of Cerro Gordo the now Inaccessible Ignacio mine lies 
in altered and intruded Chainmnn shale near the boundary 
with overlying silica ted limestone of the Keeler Canyon for¬ 
mation. Principal Ignacio silver production seems to have 
come from a fissure zone along the northeastward-trending 
Ignacio fault. Westernmost mine of the Cerro Gordo area is 
the Sunset, which lies in partly silicated limestone of the 
Keeler Canyon. A small amount of lead and silver came 
from two narrow intersecting veins. 

INTRODUCTION 

The Cen-o Gordo mining district derives its name 
from a limestone peak (alt, 9.1 S4 ft) near the south end 
of the Inyo Mountains (fig. 1). Together with a lofty 
northern prolongation known as the White Mountains, 
the Inyos occupy a position near the west, margin of the 
Great Basin, Across Owens Valley rises the impressive 
Sierran scarp (fig. 2) culminating in Mount Whitney. 
On the east lies the nigged Panamint terrane and be¬ 
yond it Dentil Valley, Roughly parallel mountain 
ranges and basins having a northwesterly trend charac¬ 
terize the Inyo-Death Valley region. Northward- 
trending gcomorphic features, though evident, are less 
obvious than in the more typical Great Basin territory 
to the north and east. 

At the foot of the southern Inyo Mountains is Owens 
Lake (alt, 3,570 ft), now practically dry (Gale, 1915) 
because of diversion of Owens River. Saline Valley, a 
smaller dry lake basin (Gale, 1911), Hanks the range on 
the east, its lowest point (alt, 1,059 ft) some 2,500 feet 
below I lie Owens Valley floor (fig. 3). Difference of alti¬ 
tude from the Sierran crest near Mount. V hilney to the 
Owens Valley door is about 10,000 feet, and therefore 
commensurate with that which separates the higher 
.Inyo summits from the bottom of Saline Valley. 



Figure 1.—Index map showing the location of the Cerro Gordo mining r 
district (shaded) in New York Butte quadrangle. 


Desert climate of the Inyos resembles that of other 
mountain ranges in the southern Great Basin. At 
Keeler, on Owens Lake, precipitation averages about 
3.15 inches per year (Lee, W. T., 1906, p. 18; Lee, C.IL, 
1912, p. 23) but is considerably greater on the higher 
mountain slopes. During winter the range is some¬ 
times snow covered above 6,000 feet; in fact, work stop¬ 
page at the Cerro Gordo mine by reason of heavy 
drifting snow is a not infrequent entry in the mine rec¬ 
ords. Cloudbursts in Keeler Canyon during the summer 
have mail}' limes partly destroyed the mine road, 
threatening vulnerable Keeler itself. 

Persistent streams arc few and small in the arid Inyo 
Mountains, unlike the .Sierra Nevada which borders 
Owens Valley on the west. Normal runoff appears to 
be greater on the east slopes of the Inyos than on the 
west, where the disparity in moisture between this 
range and the opposing Sierra is patently manifested 
hy differences in vegetation and gcomorphic develop¬ 
ment. Except during storms the east Hank of the Inyo 
1 hinge is drained by a few minor spring-fed streams 
like that in Hunter Canyon 11 miles northwest of Cerro 
Gordo. Normally these do not exhibit surface flowage 


(PP408, p. 1,2) 



COMMODITIES 

Barite 


Barit* 

Coarse-Grained barite occurs in a vein about 1.400 
feet S. 85° W. of the highest point on the ridge back of 
the Lippincott mine. (See pi. 2). The barite occurs with 
quartz and limonitized pyrite in the vein, which is 
from 6 to 12 inches thick, and which crops out for about 
25 feet in quartz-monzonitc. The white barite is anhedral 
or suhhedral and exhibits well the typical cleavage. A 
somewhat lamellar structure is outlined by limonitic 
stain. The specific gravity of a sample that has films of 
limonite on some fragments is, by pycnometer, about 
4.3, which dearly distinguishes barite from other mem¬ 
bers of the group. (CSR42 , p.53) 

Barite 

The mineral barite hes been reported from many places in Inyo 
County , lz * J i>mt ^nly one deposit, that in Gunter Canyon, has produced 
more than fnutiuriU. Xu joIlo* are active at the present time. 

(47, p. 98) 


Beryl 


Miscellaneous Mineral* 

.Beryl, graphite, ieeland spar (optical calciteC ami wollastonite 
arc listed in the. tabulated index of non metallic mineral deposits in this 
n port. Exposures of beryl on the west l\ auk of the Inyo Mountains, of 
graphitic schist in'Telephone Canyon in the Pa no mint Pang';, and of 
wollasionire in Warm Spring Canyon, are tmexplulled. The deposit of 
icekind spar three miles uorth-r.orthwv.st of Darwin has bi-wi worked, 
hut the material failed to meet the requirements for optical purposes. 
(C47. p. 127 See No. 4 Inyo mine) 


Chiastolite 

Localities in California. Nearly all of the andalusite 
mined in the United States has been obtained from the 
previously noted White Mountain area in Mono County, 
and about IS miles north of Bishop (fig. 2). The anda¬ 
lusite deposits* are confined to a zone-in a structurally 
complex terranc of metamorphic rocks — principally 
quartzite, serieitc schist, and metaporphyry — of unde¬ 
termined age. The whole is intruded by Mesozoic quartz 
nionzonite. The andalusite-bearing zone trends roughly 
northward, is several miles long and probably averages 
no more than a mile in width. Within the zone the anda- 
iUMie deposits arc discontinuous and irregularly distrib¬ 
uted. and only locally have they proved large enough 
and rich enough Lo warrant economic development. Most 
of the deposits occur within or marginal to large, elon¬ 
gate bodies of quartzite that,range from a few hundred 
feet to 1200 or more feet in exposed width. Some lie 
within schist that borders the quartzite. 

(C176, p. 276) See No. 10 
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Copper 


Coppor 

Deposits containing copper minerals occur in many places in Inyo 
County, but copper is ivi-oveml only us a by pioJuet. The largest amount 
now comes from the i’i.ic Crock tungsten mine in the Bishop area. Here 
chalcOpyrite and burmte are associated with the tungsten sind molyb¬ 
denum ore bodies. The ore nulled bns been U.2u to 0.23 portent copper/* 9 
Copper is also a by-product of the lead-silver-zinc mines in the Darwin 
and Tccopa district 3 * (C47 * p * 37) 

Tn recent years practically the only property worked specifically 
for eopjjer ore lias boon the Sally Aim mine in the Ubehcbe district. 

For descriptions of the copper deposits in the Darwin. Orr-enwater, 
and Ubehebe districts, see earlier publications 0 ? the- Division or' Mines. 40 

. _ . (See C50) 

Fluorite 

Fluorite 

Fluorite is a gangne mineral in the lead-silver deposits in the Ccrro 
Gordo, Darwin and other districts. 101 Although low-grade deposits of 
fluorite are known in Warm Springs Canyon and other places in the Pan- 
amint. Range, only the Warm Spring Canyon deposit has been worked, 
but tlic isolation of even this deposit has made mining of the fluorite 
uneconomic. (C47, p. 100) 


Garnet 

Garnet is an accessory mineral in nearly all of the schcelitc-bearing 
tactile deposits. In the normal tungsten milling operations, garnet is 
removed from the gravity concentrate by means of electrostatic separa¬ 
tors, The gurnet so separated lias been saved and marketed by some of the 
tungsten-producing companies. In recent years, garnet lias been produced 
from old tailings by the Huntley Industrial Minerals, Incorporated (see 
text under tungsten). 


Gold 


Gold 


Inyo County's total recorded gold prodnetion during the period 
1SS0-1948 was $11,916,158 and represents the output from many mines 
in all parts of the county. Gold is or ten a minor but economically impor¬ 
tant constituent of ores which are mined chiefly for other metals, such 
as lead-silver, tungsten, and copper. Among the important gold mines 
in the county are the Cardinal Gold Mining Company deposit (Wilsbire- 
Bishop Creek) 17 miles southwest of Bishop on the east slope of the 
Sierra Nevada; Reward mine (Brown Monster) 10 miles north of Lone 
Pine on the west slope of the Inyo Range; Skidoo mine at Skidoo in the 
Panamint Range; Ratcliff mine (Kadciih) in Pleasant Canyon on the 
west slope of the Panamint Range; Keane Wonder mine 22 miles west 
of Rhyolite, Nevada, on the west slope of the Funeral Range. 

Gold deposits on the east flank of the Sierra Nevada are in quartz 
veins and quartzite in granitic rocks. Deposits of the Inyo Range are 
generally narrow veins which are either in or near the margins of 
granitic intrusive rocks. 42 Gold is associated with small amounts of 
sulphides. The orebodies of the Ratclilf mine in the Panamint Range 
consist of quartz lenses and masses enclosed in metamorpliic rocks. At 
Skidoo, free gold is found in quartz veins in quartz monzonite, and at the 
Keane Wonder mine, lenticular quartz orebodies are enclosed in schist. 

Placer gold deposits have been prospected and worked in several 
areas, especially in Mazourka and Marble Canyons on the west and east 
slopes of the Inyo Range. Production has never been great from these 
relatively email deposits. 

Present gold mining activity is limited to a few small and scattered 
operations and reflects the general status of the industry. Postwar 
economic conditions have not been conducive to reopening many gold 
mines shnt down by 'War Production Board Order L-208 issued in 1942. 


(C47, p. 38) 
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Lead-silver-zinc 


Lead) Silver, Zinc 

The first lend mined in California wn< probably that produced by 
Mormons from the southern part of the Panamint Dange before 1859. 
Since then, mines in Inyo Comity have been the principal sources of 
lead in California, and in addition have produced considerable silver 
and 2 inc. 

Silver and zinc minerals accompany those of lead in most of the 
deposits, 'which typically are cavity fillings or replacement bodies in 
calcareous rocks. The three major lead-producing areas in Inyo County 
are the Cerro Gordo, Darwin, and Tecopa districts. 

The Cerro Gordo district produced the most lead, silver and zinc, 
valued at more than $17.000.0U0. 7r ' There has been no large lead-silver 
production since 1877, but nflS&i of the zinc mined separately from 
secondary ore bodies in the Cerro Gordo mine durian the period 1911 to 
1915. This mine has been the most important in the district. 

The Darwin district had produced about $7,000,000 worth of ore 
before the principal mines were purchased by the Anaconda Copper 
Mining Company in 1945.' 70 In recent years Anaconda's Darwin Mines 
have been the chief source of lead in California. From figures published 
since 1945 on rate of production and grade of ore, it is estimated that 
the total value of lead, silver, and zinc produced in the district is now 
$15,000,000. The Zinc Hill area has produced zinc as both sulphide and 
oxidized ores, and was one of the largest producers of zinc ore in Inyo 
County in 1918. 

The Tecopa district produced more than $3,000,000 worth of ore 
before 192S 77 and is now tiie second most important lead-producing 
district in the state, having a probable total production of $7,000,000 
worth of lead and silver. The Gunsiglu. Noonday and War Eagle are 
among the mines consolidated under the name, Shoshone Mines, which is 
owned and operated by the Anaconda Copper Mining Company. 

Considerable amounts of lead-silver ore have been produced from 
the Modoc and Slate Iiange districts, and small amounts from the 
Ubchebe, Lcadfield, and other districts. Silver ore has been produced from 
veins in the Panainint City area, but not in recent years. (c47, p. 55) 
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Limestone - dolomite 


Livneitone m 

Deposits of limestone and dolomite arc abundant in Inyo County, 
but few have been exploited* In the southeastern port of the county, near 
Shoshone, a great thickness of Paleozoic limestone and dolomite has been 
measured, but lias never been quarried; *** the limestone and dolomite sec¬ 
tions in the Argus and Panamint Ranges ami the Darwin Hills contain 
lead-silver-zinc deposits which are mined, but only small amounts of 
limestone have been shipped. However, the limestone and dolomite of 
the Inyo Range, which also serve us host rocks for lead-silver minerals, 
have been extensively mined tor limestone. 111 ' 1 The Inyo Marble Company, 
which operated the quarry, produced commercial marble in white, gray, 
yellow, and black colors for dimension stone. The Inyo Range contains 
limestone and dolomite ranging in age from Cambrian to Triassic, but 
deposits of the Silurian and Devonian systems only are quarried. 

The largest limestone-mining operation in the county is that of the 
West End Chemical Company in the Slate Range. The dolomitic lime¬ 
stone mined there is burned to produce carbon dioxide for the carbona- 
tion process in the compan 3 r, s brine plant on Searles Lake, San Bernar¬ 
dino County. 

Tertiary travertine on the east side of Death \ alley is well exposed 
in Furnace Creek Canyon. Onyx marble has been produced from the 
Argus Range west of Ballarat, and a marble deposit is worked in the low 
hills east of the Inyo Range. (C47, p. 100) 



tains, 


vqL 43, pp. 242, 244-245, 1947. 


KEELER AREA 

Very extensive reserves of white, high purity dolo¬ 
mite exist near the rail line in the Keclcr-Lone Pine 
district of Inyo County in both the Hidden Valley 
Dolomite and Anvil Springs Formation of Ordovician 
to Silurian age. High-purity white and blue-gray lime¬ 
stone deposits are also present in the nearby Lee Flat 
and Darwin districts to the east and southeast of Keel¬ 
er, mostly in the Mississippian Bullion Member ol the 
Monte Cristo Limestone. Premier Resources, Inc. cur¬ 
rently produces dolomite marble near Keeler. (Lime¬ 
stone deposits in the Lee Flat, Darwin and 'l aic Hills 
vicinities and Dolomite district east of Lone Pine; 
Province V) (C194, p. 46) 




Manganese 


Manga nert 

Manganese in Inyo County is in bedded Trad deposits (impure mix¬ 
tures of manganese aud other oxides); fissure deposits, in which man¬ 
ganese oxide is found in and adjacent to fissures especially fissures in 
volcanic rock, conglomerate and sandstone: and as a concentration in 
gossan zones in metamorphosed roc-k. Most of the deposits are in the 
Wingate Wash district in the south-central part of the county: others are 
in the Slate Range, in the northern part of the Coso Mountains, and in 
the Inyo Mountains. Location, extent, and tenor of the orebodies have 
not been conducive to their exploitation. A small tonnage of ore was 
shipped from a single property in Wingate Wash in 1943. (C47, p. 83) 


Molybdenum 

Molybdenum ' - 

Most deposits containing molybdenite, chemically molybdenum sul¬ 
phide and economically the chief ore mineral of molybdenum, are genet¬ 
ically related to acidic igneous rocks. Many of the contact-metamorphic 
deposits, such as those worked for tungsten, also contain recoverable 
amounts of molybdenite. 

The principal source in Inyo County, and in California, is the Pine 
Creek mine, a contact-metamorphic tungsten deposit, where molybdenite 
is associated with sob eel ire in all of the five known orebodies. The aver¬ 
age grade of the ore milled has been from 0.40 to 0.45 percent MoSj. 

Vulfenite, lead molybdate, although of little commercial impor¬ 
tance. is a common mineral in the oxidized zones of galena-hearing 
deposits, snch as those of the Ophir mine in the Slate Range district, 
the Cerro Gordo mine, and mines in the Darwin district. (CU7j p« 8lt) 
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Snlines 


Salines have been eetmomhnily important to luyo Comity in the 
past ami constitute an enormous. r.'<ervp of potent hit minm-al wealth. 
The present production is small, imnu-nlurly if compared with the years 
when the Death Valley borax di*j'ii«iN nnd the hvitie.s of Owens Lake 
were vigorously exploited. In the d-year period, 1007-101".. d million 
dollars worth of borax was prodm-ed; in the fi-ycar period lb2(i-l!bll, 
soda output averaged 1} million dollars annually. Complete production 
figure? of fell .saline products are not available, as for the past several 
years annual statistics have been combined to conceal individual output. 

In lb-lb a otivity was oorinncd to the production of borate minerals 
from a deposit near Shoshone and of borax and soda ash from Owens 

Lake. (C43, p. 128) 


Borax :n 


Borax 


Borax was first produced in Jnyo County from, crustal concentra¬ 
tions of the mineral in the playas of Death Valley, Saline Valley, and 
the Itesting Springs district. 1 *- The important deposits, however, are 
those in the foothills of the Black Mountains in the By;m area. Cole- 
manite and uk'xite occur here in $ series of folded and faulted Tertiary 
sediments, within home-bearing beds as much as 100 feet thick. Similar 
deposits are found in the Aiv.argo.sa Valley near Shoshone. 

Inyo County became the largest borax producer and remained so " 
until the exploitation in JU20 of the Kramer deposits in Korn County. 
The newly discovered sodium borate mineral,' kernite, proved more 
amenable to treatment than the calcium borate mineral, eolemanite, 
and exploitation of the rich Inyo County deposits ceased in 11)26. 

Gypsum 1 ** Gypsum 

Gypsum deposits nf Tm-iBiry ag* are found fit Copper C'r.nvon and 
Furnace Crtek in the Death Valley region, in the Besting Springs dis¬ 
trict northeast of Tecopa, and near China Bauch. The China llaneh 
deposit, worked in the period B'14-IS by the Acme Cement and Plaster 
Company, consists of individual gypsum beds, (i inches to :j feet thick 
in a brown clay shale. The total thickness of the heds is as much as 20 
feet. 184 


m Tucker, W. Burling, op. cit. pp- 274-2T7,1521. 

Tucker, W. Burling op. cit., pp. 524-525, 1526. 

Tuck*.*r, W. H., nn*l Spir.p.'*' p.. i 1. J., np. ri-., p. 49*i, 103?. 

\V:trir if. -\. t ayA Husvieiiin, K :.:&*» op. cit.* up; £2-69, 1519, 

Uaii^v, nt CHlk'ur:.ia,; California Min. i;ur. Kept.' 24. 

pp. 3£*1*. If 

jb Tucker* VV, TD^rliPF* c!t.» p. 2>2, 1&21. 

Tucker, W. Burling, op. cit , p. : 26. 1526 

Tucker, V.’. It., and .Sampson, R. J., cp. p. 4*jG, 1533. 

'IVari r.g t Ciarence A, ar.u Kus'uenin, Krni’.e, op. ciL, pp. S5-S7. 

*** Verl J larick ( "William I6. ( Jr.. Mineral commodities of California" California 
Div. Mints Bull. 156, p. 226, 1& jf». 


Potash Potash 

Small amounts of Potash are associated with the salines of Owens 
Lake. Deep Springs Valley, Saline Valley, and Death Wiley* The potash 
content of the deposits is too low to variant exploitation as yet. The 
potash deposits of Owens Lake, Saline Valley, ami Death Valley have 
been described by Gale 1SC and that of Deep Sprites Valley by Tucker 
and Sampson. 187 

Salt 

$alt 

Saline Valley lias been the single source of salt or sodium chloride 
in the comity, nllhou'ih the mineral i> common in nmny «*f the saline 
areas. The salt beds of Death Valley, containin'.: a liijrh percentage of 
sodium chloride, represent enormous reserves. The Saline Valley oper¬ 
ations, active in various periods between Ibll and l.OdO, have been 
reviewed bv Tin ker and Sampson. 1 ® 8 

1 ' (C47, p. 129) 
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Talc 


T«!o« 

Talc mining in canton* California began in the period 1015-13* Since 
then deposits of Inyo-County mul north-central San IVnianlino County 
have become one of the Nation's principal souives of high-quality tale. 
In the deeailc tlie rate of talc production in this area has increased 
from slightly less than 40.000 to nearly 100,000 tons per year. The present 
output is valued second only to that of the Gouverneur district in New 
York. 

About GO talc-bearing regions of commercial interest are known in 
eastern California; one-half of these are in Inyo County. The talc 
deposits of the county are of two distinct geologic types, each in a sep¬ 
arate geographic belt. One tale-bearing belt, which will he referred to 
as the Inyo Range talc belt, extends northward from the vicinity of 

Darwin to mdude the Inyo Range. a part of the northern Panamint 
Range, and the Eureka A altoy arm. The other belt lies mostly in San 
IWnardino County, but hs northern part is in Inyo County and* includes 
several deposits of commercial signiiVauve. This belt extends front the 
southeastern slope of the Panamint Kang* eastward to the eastern part 
of the Kingston Range, a distance of about 70 miles. This will be referred 
to as tl*e Southern Death Valley-Kingston Range talc belt. 

Talc mining in the Inyo Range belt lias centered mainly about a 
group of deposits in the Talc City mine area about six airline miles north¬ 
west of Darwin. The Talc City mine itself with n total output of about 
2oO„flUO tons has been by far the largest producer, OHmr properties within 
a five-mil* 1 radius of the Talc City mine are the Alliance, Irish, Frisco, 
Trinity. East End, Victory, and White Swan mines. These have been 
worked on a much smaller scale than the Talc City mine. 


A group of tale deposits on the southeast slope of the Inyo Range 
and about 2b airline miles northwest of Darwin is Hie only Inyo County 
laic suurec oll«*rr ihau the Tale City mine that ha* been cmiiinuously 
worked during the Inst decade. The^e deposits are generally referred to 
as the Whir* Mountain mine but include the WJiite Mountain, Florence, 
and Alberta properties. The deposits of tins area are discontinuous 
bodies expired for a distance of two miles on tlie walls ot an cast- 
trending canyon. Tlieir combined total output probably does not exceed. 
50,000 tons. 

A third group of talc deposits is in an area on the cast flank of the 
Inyo Range overlooking the northern end of Saline Valley about 20 
miles north or the Vliite Mountain mine. In this area three properties. 
The White Eagto. Willow Creek, and Eleanor mines, have hern worked 
from time to time but have a total output that is probable h-s than 
10.000 tons. 


From several hundred to several thousand tons of talc have been 
obtained from the following other properties in the Inyo Range region: 
the Lakeview, Em beck. and White Sta* mines, 21 airline mites north- 
mutliwpst of Kector. the IMu* Stone mine about ten miles east of Imle- 
.peiuleni'c. and the Nikolaus mine in the Eureka Valley area. 

The part of the Southern Death Valley-Kingston Range laic-hearing 
belt included in Inyo County contains four talc localities that have 
yielded more than a few hundred tons. Of these only one property has 
been worked continuously during the period lfM-.Vlb.10. This is the Warm 
Spring deposit 4u Warm Spring Canyon in the southeastern part of the. 
rmiainint Range. Tlie Montgomery and Death Valley deposits, also in 
the souOieasicni Ibmamints, have been worked intermittently, us hits 
lilt* Eclipse mine in the northern Ibex JliUs, Cnexpkutcd talc deposits in 
Anvil Canyon in the M.urhea-torn part nf tbe Ranamir,: Range, the 
KOI!them part of the Amargus* Range, and the central part of the Ibex 
Tfills are scheduled to be op-ned by RTV2. Must of the talc output of the 
'Southern Death Vjdley-KiugMfm Range belt, however, has br«s obtained 
from six properties in San ] Wmirdinn Comity. ^ ^ 
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Talc—continued 


Deposits of the Inyo Mountains—Xorthcm Panamint 
Range Region, Inyo County. Nearly all of the talc of 
steatite grade and much of the non-steatite tale that have 
been produced in California have been obtained from a 
region in central Inyo County that embraces the Inyo 
Mountains and the northern part of the Panamint Range 
(fig. 4). The tale deposits of this region have altered 
from Paleozoic sedimentary roeks and locally from Meso¬ 
zoic granitic rock. These deposits, which generally are 
smaller and more irregular than those of'"the southern 
Death Valley-Kingston Range region, have formed mainly 
along fractured and sheared zones in dolomite of the 
Lower Ordovician Pogrmip formation, the Middle Ordovi¬ 
cian Eureka quartzite, the L pper Ordovician Ely Springs 
dolomite, and dolomite and quartzite of Silurian age. 

Talcose zones (fig. 5) are most abundant along major 
contacts, especially those between quartzite aud dolomite, 
and the tale ordinarily has replaced both roeks. The 
deposits that have replaced granitic rock occur in areas 
where these other types also exist. Many of the deposits 
are closely associated with bodies of a punky, limy rock 
which originally was dolomite and from which most or 
all of the magnesia, added to form the talc, appears 
to have been derived. 

The mined material ranges in color from dark gray 
through pale green to white, is fine-grained, and consists 
predominantly of the mineral tale. Indeed the chemical 
composition of much of the material, when selectively 
mined and sorted, approaches that of the pure mineral. 
The principal impurities are carbonates (mainly as 
fracture-fillings) and iron oxides. These are abundant 
enough to cause much of the mined talc to be of sub¬ 
steatite grade. As much of the darker colored talc from 
this region fires nearly white, a dark color is not neces¬ 
sarily an objectionable property. 

The largest and most continuously active tale mining 
operation in this region is the Tale City mine (fig. 6) ill 
low hills at the southern end of the Invo Mountains. This 
mine has yielded tale mainly from three bodies, two of 



Trliich are elongate, steeply dipping lenses, each 500 to 
1,000 feet long and 50 feet in maximum width, Th« Talc 
City deposits are enclosed mainly in do! omit ie limestone 
of Ordoncian age* One of the lenses has been mined 
down-dip to a maximum of about 450 feet; the other 
apparently is much shallower. The second most produc¬ 
tive talc-bearing area in the Inyo Mountains comprises 
a 2-mile belt in the southeast part of the mountains. The 
deposits have been developed by a group of small work¬ 
ings known collectively as the Bonham operations and 
embracing three principal mines, the White Mountain 
(fig* 7), Florence and Alberta* The Bonham deposits 
individually are smaller but much more numerous than 
those at the Talc City mine, and are largely or wholly 
replacements of dolomite and quartzite of Silurian age 
(C. W. Merriam, personal communication, 1951), 

The rest of the talc output of the Inyo Mountains— 
northern Panamint Range region has been obtained 
mostly from the Alliance mine in the Talc City area, and 
the Xieolaus (Eureka) and White Eagle mine in the 
northeastern and east slope of the Inyo Mountains respec¬ 
tively* In California, only the White Eagle deposit has 
yielded large tonnages of talc that has altered from gra¬ 
nitic.rock. Relatively undeveloped deposits that appear 
to have substantial reserves exist at the Gray Eagle mine, 
on the west face of the Inyo Mountains and at the Ube- 
hebe mine in the northern Panamint Range* 

The massive chlorite, noted above, is obtained from the 
Frisco mine which is near the Talc City mine und has a 
similar geologic setting. The chlorite has altered from 

acidic or intermediate dikes and is associated with talc 
that has altered-from dolomite. (^^75 p 627) 
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Tungsten 


Tungsten 

Production of tungsten in Tnvo County has come principally from 
tlie Bishop iir^a. The deposits in this area arc distributed along the 
eastern slope of the Sierra Nevada aud in the Tungsten Hiils. The dis¬ 
trict, extending from Round Valley southward about 20 miles, includes 
the Pine Creek area to the west. Tt is one of the few areas in the world 
where seheelitc occurs in commercial quantities in contact-inetamorphic 
deposits. 

Tungsten production from this district through 194S has been about 
900,000 units of WO*. of 'which about So percent has come from the Pine 
Creek area. The estimated total production through 1945 from the 
Tungsten Hills was 125,000 units of WOa. 1 **" The largest percentage 
of the ore produced at Tungsten Hills was mined during the period 
1916-18. Most of the Tine Creek ore has been produced since 3938. 

A second, and much less important, tungsten-producing area is the 
Darwin district. Tungsten minerals have been known from here since 

^Fraser, IT. J., arul others, Hoi springs <3epos;ts of the Coso Mountains: Cali¬ 
fornia Ijiv, Min*-* Kept. p. 22-3, I&41'. 

JS,U See of rt!iw-s fcrul mineral deposits. 

“‘Dilfnjy, Lton V.' 1( H’ochet^rillin^ thu Coso mercury deposit, Inyo Countv, Calif.: ' 
U.S. Bur. Mines i Inv. 1. p. 2. M^rch ir*;s. 

Hov-o Clyd-: P-, and. Va< *=■!«, Robert G.. The Co so quicksilver district, Tr.yo County, 
California: U. SC 1. Purvey Bull. p. 3^7, IS43. 

143 Dup’jy, I>;on V,’., idem* 

lrt Tu<:l>r, W. B r . Sampson, H. J., op, cJt. pp. 4^0-462, 1938. 

w fc'f>fcs, Clyb-- P. t ^nri Yates, Robert G., op. cJt., p. 4C7. 

,w Hhtwmui. Vpui C.* Kriclrson, Max P., and Proctor, Paul D., Geolopy ard tungsten 
deposits Of th* Tcnr,>teii Hills, Inyo County, California.: California Jour. Minas and 
GtoL, vol. 4£ t p. 22, 10a0, 

_ . . (CA7.P.85) 

Tungsten 

Cuprotungstite (Alvord?) Claim 

The best S'-beelite occurrence that is known in the 
quadrangle is on the Cuprotungstite claim (see fit?. 2), 
along a trail from Racetrack Valley to Big Dodd Spring. 

It is about 2A miles from tlie northern end of the trail 
at the Lippincott mining camp about 4,4SQ feet above 
sea level, and in sec. 30, T. 15 S., K 43 E. (projected). 

The owner of the Cuprotungstite claim in 1949 was 
Roscoe Wright, who has held it since 1945. (.drier claim 
notices call it the Honolulu claim of Wallace Todd and 
associates in July of 1941, and the Carol claim of Ira 
Klein and F. R. Kelley in February of J941. Perhaps 
it is in the old Alvord group, which was located in 1916 
by William Elliot, Ray Spear, and Ross Spear and was * 
described as containing scheelite associated with copper 
and iron minerals (Waring and Huguenin, 1919, p. 131). 

The 20-foot open cut, winch extends a few feet under¬ 
ground, appears to have beeii made long before 1940, 

The seheelite is coarse-grained, as much as 2 incites in 
diameter but more commonly 1 inch or less. Almost all 
the seheelitc is concentrated in a small area about a foot 
long and half a foot wide in the face of the shallow 
workings. Much of the seheelitc is a characteristic yellow 
green of cuprotungstite, and it is a*snriaK-d with mala¬ 
chite and ehrysCM'olIa. The gangue, which contains much 
limonite after pyrite, consists of garnet, quartz, and 
ealcite. Other minerals include hematite, magnetite, and 
chalcopyritc. A polished section shows that there is a 
little bornite with the chalcopyritc, and that some chal- 
eocitc, veined with cuprite, rims and transects ehal- 
copyrite. 

The deposit is isolated in marble of the Pogonip lime¬ 
stone, and it is about 500 feet from the exposed contact 
of the quartz-nionzonitc balholith at Hunter Mountain. 

It is not in a general zone of tactile and does not encour¬ 
age, under present working conditions and isolation, . 
further exploration of the tungsten occurrence. 

(CRR42, t>- 51 Ubehebe Peak quad.) 



Uranium 


TJbchcbe (13) and Lippincott (14) Mines . The Ube- 
hebc mine in sees. 1 and 2, T. 14 S., R. 40 E. (projected) 
and the Lippincott mine in sec. 13, T. 15 S. ? R. 40 E. 
(projected), Inyo County, arc about 20 miles northeast 
of Owens Lake at an altitude of approximately 4,000 
feet. Workings at the TJbehebe mine, principally adits 
and stopes, total more than 2,300 feet; workings at the 
Lippincott mine consist of about 2.000 feet of adits and 
inclines. Prior to 1951, the Ubehebe mine yielded over 
2,000,000 pounds of lead, more than 100,000 pounds of 
zinc, nearly 35,000 ounces of silver, and some copper 
(McAllister, 1955). Production records for the Lippin¬ 
cott mine arc incomplete: apparently some lead, silver, 
and minor amounts of gold have been produced. 

The deposits consist essentially of irregular replace¬ 
ment bodies and fracture fillings in dolomite of Paleozoic 
age, which has been intruded by quart/, monzonite, 
locally by syenite, and by minettc dikes. The ore bodies 
consist cliieiiy of ecrussitc, hemimorphitc, hydrated iron 
oxides, wulienito, unglcsitc, silver-bearing galena, and 
sphalerite. 

Anomalous radioactivity is caused by an undetermined 
uranium mineral a^oeialcd ‘..ilk vulfenife in the ore 
zones. Analysis of samples indicates a uranium content 
of from 0.001 to 0.05 percent. 

(CSR49, p. 35) 
Wollastonite 

Wotlastonit* 

Wollastonite, which occurs widely in the calc-silieate 
rock, forms anhedral grains ranging in size from micro¬ 
scopic. as in tiie wollastonite-diopside-plagioclase rock 
of tSan Lucas Canyon, to as much as 4 inches long in 
somewhat bladed aggregates of wollastonite near the 
Douaii^u linnc. The vtouasioune generally is nearly 
white, but the coarsest wollastonite, which contains dis¬ 
seminated grains of chalcopyrite, ranges from light 
brownish gray (5 YR 6/1) to yellowish gray (5 Y 8/1), 
The wollastonite was identified by its characteristic op¬ 
tical properties, including the orientation of the optic 
axial plane, which is about 4° from normal to the zone 
of cleavage, and the nX of about 1.62. C. D. Rinehart 
(written communication, 1952) took two readings of the 
2V from the same grain on a universal stage and got 
35° and 36'. Wollastonite at the quartz-monzonite con¬ 
tact of a 100-foot zone of calc-silicate rock (Xo. 3, fig. 2) 
1.6 miles X. 36° E. of the Cerro Gordo road junction in 
San Lucas Canyon, is closely associated with green- 
zoned garnet, ealcite, epidote, quartz, chalcedony, and 
stilbite. Southwest in the same range, at a contact about 
2,000 feet X. 80° E. of the end of the road north of the 
Cerrusite mine, white wollastonite is intergrown with 
moderately coarse grained grayish-green diopside and 
forms some coarser grained aggregates of pure wollas¬ 
tonite in marble. . 

(CSR42. d. 62) 

30 


r" 


PRINCIPAL DEPOSITS 


White Eagle Mine . Location: About 25 airline miles north-north¬ 
west of Keeler or 137 miles by road from Keeler via Big Pine, in the NEJ 
T* 13 S.. E. 37 E,, JLDAL (projected), on the east slope of the Inyo 
Range. Ownership: Sierra Talc and Oav Company, 5509 Randolph 
Street, Los Angeles, California, Under lease to Wright Huntley of 
Bishop, California, 

Host of the talc in the mine area is in a large, irregular body with 
an outcrop plan about 500 feet long and 160 feet in maximum width. 
This body has formed near the contact of a section of Paleozoic sedi¬ 
mentary rocks with the large quartz monzonite mass that occupies much 
of the central part of the Inyo Range. The talc has formed mostly at the 
expense of quartz monzonite, but both dolomite and quartzite in the 
sedimentary section have also altered to tale. Gray talc has formed from 
dolomite, white talc from quartzite, and light green talc from quartz 
mpnzonite. Each type is fine-grained, compact, and resembles talc found 
elsewhere in the Inyo Range. 

Three short adits have been driven into the main body, but most of 
the talc has been mined by open cut benching. Further benching, how¬ 
ever, will involve removal of large quantities of overburden, a slide of 
which now covers much of the quarry face. The talc is transported to 
the valley floor by means of a 2000-foot jig-back aerial tram. Production 
has been between 3000 and 4000 tons of talc* 

The property is idle. (C47, p. 121) 

Index No. 1 on MDLU map and in Table 
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Claes C # Type 1. Mine developed by a 90-foot abaft and 
flO-foot tunnel. Produced 19lQ to 1939j intermittently, 
a moderate tonnage of ore assaying 20$ lead, 3*^ ounces 


INYO COUNTY (CONT.) 
















Inyo beryl deposit 
DESCRIPTION OF THE DEPOSIT 

Biotite granite outcrops along the base of the Inyo Mountains on which 
the claims are located. This granite covers an area about 3 miles long and 1. 
mile wide. It is bordered on the northeast by marine sediments that strike 
N. 50° W. and dip NE. On the northwest and southwest sides the biotite gran¬ 
ite contacts a much lighter colored granite, which strikes N. 50° to 60° W. 
and dips northeast. 

In about the center and on the east side of the Inyo Beryl claim, nearly 
horizontal beds of gray limestone about 400 feet square in surface dimensions 
remain as a small pendant in the granite. The limestone on the south and 
west sides has been altered in a zone 15 to 25 feet wide. In this altered 
zone, the usual contact metamorphic minerals were formed; chiefly epidote, 
garnet, and quartz. North of the limestone area, the granite is intruded by 
dikes of hornblende and felsite that have a general east-west trend and dip 
steeply north. 

Beryl mineralization, especially on the Inyo Beryl claim, generally 
occurs along fractures in the granite. In the altered zone on the granite- 
limestone contact, beryl veinlets in epidote and limestone were observed* 

The beryl-bearing stringers appear to be related to nearby pegmatitic dikes, 
as some are composed of fine-grained pegmatitic material; most, however, are 
enclosed by granitic rocks. In general, the stringers and veinlets exist as 
fracture fillings ranging from thin seams to 4 inches in thickness and consist 
of muscovite, quartz, albite, and beryl, with or without epidote and fluorite. 
The beryl veinlets in the better exposures are 3 to 6 inches apart, but 
ordinarily are 2 to 4 feet apart. At one exposure, 4 seams totaling 3 inches 
of beryl were measured in a 5-foot section. Other exposures show an inter¬ 
mixture of quartz and beryl 6 inches wide, with beryl occupying 15 to 25 per¬ 
cent of the total vein filling. 

DEVELOPMENT 

Development openings on the property comprise numerous small surface cuts 
and pits, irregularly spaced in an area 600 feet wide and 1,500 feet in length 
and two short adits. One adit about 30 feet in length follows an oxidized 
zone and probably was driven before beryl was recognized. The other adit 
about 15 feet in length follows a veinlet of beryl associated with fluorspar. 
The veinlet varies for one-fourth to 2 inches in width. 

The small cuts and pits are not more than 1 to 2 feet in depth and about 
4 feet in cross section. Beryl shows in most of these excavations. 

Trenching by the U.S. Bureau of Mines was started June 21, 1960, and 
completed July 18, 1960. * * *Most of the 207 samples from the 20 trenches 
contained no beryl, but 47 of them contained from: 0.01 to 1.09 percent 
BeO. (RI6013) 

v ' No. 4- 
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NOTS TP 2916 


OBSERVATIONS ON THE DISTRIBUTION OF CHEMICAL ELEMENTS 
• IN THE TERRESTRIAL SALINE DEPOSITS OF 
T • SALINE VALLEY, CALIFORNIA ' N 



The analyses of the evaporation residues-of "brines drawn from bore¬ 
holes in Saline Valley are shown in Table 1. Also included are analyses 
of ground water from areas near .the playa margin, which threw some 
light on the changes occurring in ground water as it merges into the 
playa waters. Saline Valley samples 12, 13, 14, and 15 were collected 
from "brine”^ springs on the playa, and sample 34 was collected from 
surface waters on the southwest side of the playa. 

The analyses are reported in percentages or parts per million 
of the evaporation residue. Most of the results contained in Table 1 are 
plotted on the brine residue maps (Fig. 13-20, to appear later). Sample 
locations are marked on the brine residue maps and on the geological 
maps (see Plates 1 and 2). 


GEOCHEMISTRY OF THE SALT DEPOSITS 

The saline deposits consist of brine-saturated muds (Table 2) and 
sands with a saline crust on top (successive salt layers at depth.occur 
in the sodium chloride zone in the southwest part of the playa and are 
entirely possible in other parts of the playa). Figure 11 shows a dia¬ 
gram of the salt deposits. Fresh ground waters approaching the salt 
deposits are forced to the surface by the more dense brine along the 
margins of the salt deposits and by faults bordering the saline area. On 
the southwest margin of the playa, fresh waters enter the saline depos¬ 
its on the surface. On the east and north sides of the playa permeable 

g 

A G. Frederick Smith Chemical Co. reagent. 

^The brine springs are a small upwelling of brine on the eastern margin of the playa, which 
flows west for about 300 feet on the surface and within 1 foot of the surface for another 1. 000 to 2.000 

feet. 
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TABLE 1. Cttramcn or Ranc Rnmcrta 
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'Caatsiaa 4.31 SiO, aad 0.181 fluorine. 
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ad 10 p^ ckraiu pnnk 


sands permit ground waters to flow into the playa a few feet under the 
surface, where evaporation concentrates the incoming waters to saturated 
brine without emergence. On the east side of the playa, there are brine 
springs along faults. Table 3 shows the composition of the dissolved 
material in the spring waters and ground waters. There is an artesian 
well about 1 mile north of sample 5 borehole. - The existence of the well 
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TABLE 2. Composition of Sai.inf. Vat.i.f.y Lakf. Muns 
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40 
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10 
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° Rubidium values uncertain. 

* Also contains 20 ppm silver. 



WEST TO SOUTHWEST EAST TO NORTHEAST 

FIG. 11. Diagram of Saline Valley Salt Deposits. Some of the faults shown here 
have strike slip components (largely right-handed). 

suggests a continuation of the Saline Range volcanic cover underlying 
the whole valley bottom. Possibly, there may be another brine body 
underlying the lowest portion of this subsurface volcanic layer (see 
Fig. 11). 

Halite and thenardite (anhydrous sodium sulfate) compose 95 to 98% 
of the surface salts. The remaining 2 to 5% consists of gypsum, borates, 
and carbonates. 

The percentage of halite in the surface salines is largely a function 
of the brine composition and the depth to the brine. In the southwest 
portion of the salt deposits, the surface consists of 98% sodium chloride, 
where the brine is not more than 3 inches below the surface (brine 3% 
sodium sulfate). In the northwest part, the surface salts are 98% sodium 
sulfate, and the depth to brin^ is 3 feet (brine 20% sodium sulfate). The 
thenardite area near sample 5 borehole is very hummocky, with pits 3 
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feet deep. Halite is found in the bottom of the pits. Halite is the principal 
mineral wherever the brine level is at the surface. A very shallow depth 
to brine favors deposition of relatively pure sodium chloride, because 
the brine is usually already saturated with it. Once a halite crust is 
formed, diffusion prevents saturation with other constituents, except on 
the east side and northwest corner, where the brine is saturated with 
both sodium chloride and sodium sulfate. A greater depth to brine favors 
a salt crust that is representative of the brine composition, because the 
brine reaches the surface by capillary action. Only rain and flooding 
(rare) oppose this process. The relatively pure thenardite around sample 
5 borehole probably owes its purity to leaching by winter rains, because 
sodium sulfate is relatively insoluble in water below 20°C as compared 
with sodium chloride (Fig. 12). 

The trace-element composition of the surface salts roughly parallels 
the trace-element composition of the brines, with the exception of iodine, 
which forms small grains of iodate minerals in the interspaces of the 
thenardite. The iodate minerals were detected by wetting the thenardite 




k-- y J- -. v~ ", 


i fc- 





- * \ _ * 

‘ -r V 


.,*• -j-r 
■* <. 


(a) Looking east. 


** 


r \ ..' * : i i -is 

P?, ; 

J ■ ■. _ . **. ■,'* ■ . 

r 5/ / ■ ' r ' 

fc • :. ;i >• !■ i ... . v 

U ii *■ ..^* - ■, ’ * , V, _ 4 . * - ■ 

mtaELam ** ii j f ,r -- — jih jfaJfiifcfe: ■-*** ^ a r 

(b) Wash distributai/, looking north. 

i. j mv ■ "f 1 * l 1 


^ * —a.*:*-^ 

■**v V 4 *' > 



(c) Looking southwest. 

FIG. 12. Thenardite Area in* the Valley. 
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with an acid brine containing iodide, which caused the iodine minerals 
to stand out as red-brown spots about 1 mm wide. More iodine is found 
in thenardite than in other saline minerals in the area. 

Alkalies in the Brine. Lithium, potassium, and rubidium form local 
areas of concentration on the lake margins (Fig. 13). Hot springs are 
suspected of being the source of the lithium; however, the known hot 
springs are too distant to contribute any lithium to the lake (lithium is 
rapidly removed by clay minerals); hence, subsurface sources of thermal 
waters are suspected. For example, Vega Spring waters lose about 98% 
of their lithium in the 2 miles between the spring and the salt deposits. 
Hence, it is possible that the lithium “highs".in the sampled area orig¬ 
inate from a thermal source somewhere below the surface to the east 
of the saline body. Travertine outcrops east of the salt deposits, and 
to the northeast in the Dry Mountain Quadrangle is an extinct geyser, 
hence considerable subsurface thermal activity is quite probable.. 

Potassium, lithium, and rubidium are subject to selective removal 
by clay, which accounts for their depletion in the lake’s central portion. 
Continued influx of clay would prevent saturation of the clay minerals 
with respect to potassium and rubidium. The fact that the highest 
concentrations of potassium occur only on the lake margins where wind¬ 
blown sand is the principal clastic bears this out. The intrusion of 
potassium-poor waters on the south side comes from a large area of 
Permian limestones. Limestones are very poor in potassium, hence 
little potassium would be expected from this source. 

The rubidium high a-t sample 5 borehole is traceable to the rubi¬ 
dium-rich Hunter and Vega Springs, whose waters show a 90% decrease 
in rubidium (relative to total solids) from the springs to sample B4 
borehole, a distance of only 2 miles. 

Borate, Sodium, Carbonate, and Sulfate in the Brine and pH of the 
Brine . Borax and sodium carbonate are generally derived from hot 
springs and the leaching of volcanics; and, as may be expected, the 
portions of the playa receiving drainage from volcanic and travertine 
areas are high in these substances. Carbonate and borate control the 
pH, as may be seen by comparing Fig. 14 and 15. One of the most im¬ 
portant factors that controls trace-element distribution in the playa is 
the pH. 

The source of sulfate is obscure; however, the maps suggest it may 
come from the leaching of contact metamorphic- zones that are rich in 
sulfide minerals.(Fig. 16). 

Alkaline Earths . As may be expected, the alkaline" earths are 
x virtually absent in the high pH brine, but are the major constituents of 
" the chalk-like muds on the lake margins. The steep concentration 
gradients of these elements (Fig. 17) appear to coincide with steep gra¬ 
dients of boron and sodium carbonate. Relatively high concentrations 
of strontium were found spectrographically; however, since the results 
were very qualitative, strontium data were not tabulated or mapped. 
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White Mountain Claims (Florence Mine)* Location: On the east 
fl&nk of the Inyo Range near the southern end of Saline Valley about 8 
airline miles northeast of Keeler, in T. 16 S., R. 3S E., MJCU1. (pro¬ 
jected), Ownership: 6 claims arc owned by Sierra Talc and Clay Com¬ 
pany, 5309 Randolph Street, Los Angeles, California. Leased by William 
Bonham, Lone Pine, California, 

This property is one mile east of the White Mountain Mine and in 
the same canyon. The rock units, like those of the White Mountain mine, 
are principally limestone and dolomite with subordinate quartzite. Both 
the carbonate rocks and the quartzite have been altered to tale in numer¬ 
ous places. The tale is medium gray to light green and very blocky. It 
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appears to have formed principal^ along fractures. In only a few places 
is the talc in deposits large enough to be of commercial interest. The sur¬ 
face exposure of the largest of the area’s known talc deposits is about 
200 feet long and from five to ten feet wide. 

The property is exploited by numerous open cuts, adits, and shallow 
shafts distributed through an area about one-half mile long and one- 
tenth mile wide. One SO-foot adit driven southeastward from the canyon 
wall intersects the 200-foot talc zone described above, at a depth of about 
55 feet. 

The total production from 1938 to 1948 was about 7000 to 8000 tons 
of talc. The property is still in operation. 

White Mountain Mine . Location: About 8 miles northeast of 
Keeler, on the east slope of the Inyo Range, in T. 16 S., R. 38 E., MJXM. 
(projected). Ownership: 3 patented claims are owned by Roy C. Troe- 
per, 4600 Eneino Avenue, Encino, California. Under lease to William 
Bonham, Lone Pine, California since 1938. 

The White Mountain mine area is underlain principally by Paleo¬ 
zoic dolomite and limestone. Within these carbonate rocks are layers and 
irregular messes of siliceous rock of which most, if not all, Is quartzite. 
The sediments have been invaded by numerous rhyolite dikes that com¬ 
monly are partly to thoroughly chloritizcd. Much of the bedrock is hidden 
beneath mantle. The area has a very complex structure, including sev¬ 
eral northwest-trending faults. 

Talc bodies have formed as alterations of both the carbonate and 
siliceous rocks. Many have formed along contacts between various rock 
types, others have formed along faults and fractures within individual 
lithologic units. Angular blocks of talc also are concentrated at the base 
of the mantle. Such concentrations have been worked in several places 
by shallow adits and trenches. 

The White Mountain mine workings are confined to an area of 
approximately 30 acres, and consist of about 40 adits and numerous 
trenches and bulldozer cuts. Because none of the known White Mountain 
talc bodies are as large as the larger bodies at the Talc City mine, the 
White Mountain workings are comparatively shallow. Most of the adits 
are disconnected and none exceed a few hundred feet in length. 

The White Mountain mine together with the neighboring Florence 
and Alberta mines have yielded a combined production to date of 20,000 
to 25.000 tons of talc. 

The property is active. (C47, p. 121) 
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“ q P CLAIM, MINE,OR GROUP 


OWNER 

NAME, ADDRESS 


Cerro Gordo (Arles Con- V.C. Rltfg and Aa«oci- 
aolldated, Armagh, Bluff, ateo, 595 East Chan- 
Boushey Silver, Ignacio, nel Road, Santa Monlc 
Morman, New Enterprise, (1951) 

Omega, Pagan, Santa Ma¬ 
ria, Summit Ho, 2, Union) 


SEC. 

T. 

ID 

B Q M 

12,13 




£3,24 

16S 

18E 

MD 

18 

l6S 

39E 

MD 


I Cerro Gordo (continued) 


106 Royal (Cerro Gordo 

Extension A Spear) 


Silver Spear Mining 11,12 163 30E MD 
Corp., George Merritt, 13,14 
Free., Santa Barbara 
(1951) 


REMARKS 


Clean A, Type 1* Comprises 44 patented claims In the 
Inyo Ranwfe about 5 miles north of Keeler at an elevation , 
of 6^00 E*«et, Angleslte, cerusslte, argentiferous galena, 
pyrlte, wmlthsonlte, sphalerite, and tetrahedrlte occur 
In Devonian marble along steep, north and northwest fla- 1 
surea. Gane bodies plunge south In the plane of the fla- ! 
sures. Tlhe greatest vertical dimension of atopea van 
about 10190 feet. Developed by a 900-foot ahaft with lev¬ 
els at ®S, 200, 400, 550, 700, and 900 feet. A 200-foot 
vlnze frsmn the 900 -foot level north of the shaft extends 
to the XiOOO and 1100-foot levels. A second vlnze 250 feet 
deep game access to a 1030 and 1150 level south of the 
shaft. T>otnl underground workings have been estimated as 
great as 30 miles. A large silver-lead production prior 
to 1077 nob recorded. Between 1911 and 1915 a large 
tonnage «s£f oxidized zinc ore was recovered from the old 
silver Bt&opes. Between 1943 and 1945 the Golden Queen 
Mining Cto. shipped between 750 and 1000 tons of ore re¬ 
ported t© assay 17*5$ lead and 13.2 ounces of silver. In 
1946, WRlgg and Associates leased the property which 
they la tear bought In 1949 . Several thousand feet of under- 
ground development and about 1170 feet of diamond dril¬ 
ling were [Carried out between the 200 and 550 levels In 
the vlctmlty of the China stope. Some ore vua shipped but 
the property is now Idle. The total production Is estima¬ 
ted to be over $17,000,000. Recorded production since 
1906 Is over $6,000,000. (Chalfant 33:277-283; Crawford ■ 

94:24-25, 374; DeGroot 00:213-214; Eric 48:239; Goodyear 
88:250; Hamilton 20:37; 22:48; Knopf 14:95-109; 10:106- 
116 ; Norman and Stewart 51:171, 50-59; Merrlam 49:02; 
Hewman 22:420; 23:30; Stewart, 49:56; Tucker 21:284; 24: 1 
33; 2O:I®5-107; 26:480-482; 34:311; 30:426,431-33, 470 , 

pl. 3; Waring 19:90-92) 

Class C* Type 1. Thirty unpatented claims In the Inyo 1 
Range. Lead and zinc carbonate with some galena In 3 
parallel veins In limestone. Developed by a 200-foot 
shaft, 800 feet of drifts and a 50 -foot vlnze on the 200- 
level. 73 m former owner was Cerro Gordo Extension Mining 
Co., c/o J.P. Hart, Box 157, Keeler (1937)- Recorded pro¬ 
duction fton 1909-37 totals over $ 30,000 in lead, zinc, 
silver, gold, and copper. (Eric 48:250; Norman and Stev- 
art 51:79,105; Tucker 21:294; 26:497-490; 38:433-434, 
470 , 470 , Flo. 3,4; Waring 19:106-107) /riCO , 

(C53. o. 460 
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The Cerro Gordo mining district is known above all 
for its yield of silver ami lead, which reached a peak in 
1874. From ll)tl to l!)l!> carbonate zinc was likewise an 
important product. Gold and copper, recovered espe¬ 
cially from certain of the siliceous ores in this district, 
were actually minor commodities and byproducts of 
lead and silver extract ion. 

Non metallic products of the region include salines and 
talc. For GO years the salines were produced in various 
evaporating works near lvecler (Goodyear, 18SS, p. 227 
Gale, 1915, p. 253-2G4). Until about 1950 the Natural 
Soda Products Co. on the lakeshorc south of Keeler pro¬ 
duced soda ash and other byproduct salines. Salt ship- ! 
ments from Saline Valley via the 13-mile aerial tram 
were discontinued 20 or more j'ears ago, and the tram 
and salt mills allowed to decay. Talc lias been exten¬ 
sively prospected for in the southern Inyo Mountains. 
In recent years this commodity became the principal 
export (Page, 1951). The mill of the Sierra Talc Co. is 
at Keeler. 

Other commodities for which prospecting has been 
done with indifferent success near Cerro Gordo are tre- 
mol it e asbestos, beryllium, and tungsten. Whereas, like | 
Darwin, the geologic environment of the southern Inyos j 
appears favorable for tungsten, no such minerals have | 
with certainty been recognized at Cerro Gordo, There 
i6 an unconfirmed report of scheelite. in the Union ; 
tunnel. 

Worthy of mention, though not in connection with 
gold, is the so-called Ivecler gold mine and mill southeast 
of Keeler. During World War II this mill was recon¬ 
ditioned for concentration of tungsten ore from the 
Darwin district. 

Since construction of the narrow-gage railroad in 
18S2-S3, building-stone quarries have from time to time 
been worked in dolomite and marble along the west foot 
of the range. According to Knopf (1918, p. 123), stone 
from these quarries was used in construction of the 
Mills Building in San Francisco. Several Los Angeles 
buildings are said lo have been faced with it (Merrill, 
1903 pr£0G-207; Ilill, 1912). On tin: whole, the rock is 
too strongly fractured to provide good dimension blocks. 
Silurian dolomite at selected localities near Dolomite 
Station yields an attractive snowy-white product. 
After pulverizing, this material is currently shipped for 
use in terrazzo. Devonian 1 jTvectniw* quarried at the 
Cerro Gordo mine has in recent years been transported 
by the tramline for commercial uses. The Union tunnel 
was used in the quarrying operation. 

In past years a poor quality of red and green Triassic 
"slate" was quarried in Slate C'anyon. it may have 
possible value for roofing granules. '(pp^Qg p g) 
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ESTELLE TUNNEL 


Portal of (lie low-level Estelle or Dellaphene tuimel 
lies 1 1 /> miles southwest of Cerro Gordo at altitude 
6,080 feet, or 2,240 feet below the Belshaw shaft collar 
(pi. 1), The tunnel is virtually straight and bears ap¬ 
proximately X. 70° E. toward the Morning Star mine. 
Begun in 1008 (Knopf, 1018, p. 116), the Estelle tun¬ 
nel reached its present face S.100 feet from the entry 
by 1923. This ambitious and costly exploration drive 
passes on the tunnel level through almost half the 
higher Inyo Range just above altitude 6,000 feet, re¬ 
vealing an illuminating stratigraphic and structure 
section. Mapping of the Estelle tunnel provides data 
especially pertinent to future interpretation of Cerro 
Gordo geology. Face of the Estelle tunnel is situated 
in deptli beneath a point 3,100 feet horizontally S. 24° 
E. of the Bclshaw shaft collar. Altitude at the face 
is about 6,160 feet, or 1,078 feet lower than the Cerro 
Gordo 1,100 level. 

Practical objectives of this drive were threefold: (a) 
to cut and explore the Castle Rock vein, (b) explore 
inferred de*p continuations of veins in and around the 
Morning Star mine a mile south of Cerro Gordo, (c) 
to explore by a northward drive in Estelle ground for 
downward extensions of the south-raking Jefferson 
chimney and other Cerro Gordo ore channels. 

Production of the Estelle has been small. The rec¬ 
ord from 1916 to 1926 shows 2,700 tons of lead-silver 
ore valued at about $80,000 (Hanson, F. D., written 
communication, 1931). Average metal content re¬ 
ported is 0.016 ounce of gold per ton, 20.00 ounces of 
silver, 21 percent lead, and 0.7 percent copper 
(fig. 25). 

Rocks through which the Estelle tunnel passes range 
downward from the tipper part of the Keeler Canyon 
formation at the portal to the upper part of the Hid¬ 
den Valley dolomite at the face. The Cerro Gordo 
fault brings Chainman shale into contact with the Hid¬ 
den Valley; thus cutting out the Perdido, Tin Moun¬ 
tain, and the Lost Burro formations. East of the 
Cerro Gordo fault, the Lost Burro was encountered 
in the 860-foot rai cr * above the Estelle tunnel level. A 
quartzite bed recognized on the 600 raise level is be¬ 
lieved to represent zone A of the Lost Burro. Be¬ 
cause of very heavy ground encountered in the weak 
Chaimnan shale almost continuous timber and lagging 
were required. (PPA08, p. 64) 



Although the Morning Star mine has been active at 
various times since IS!)!), the production records are in¬ 
complete. Ore shipments totaling 4,127 tons are re¬ 
ported (F. D. Hanson, written communication, 1931) 
for the years from 1920 to 1931. Value of these ship¬ 
ments at the smelter is said to have been $107,145. 
Average assay is recorded as about 0.30 ounce of gold 
per ton, 31 ounces of silver per ton, 5 percent lead, 1 
percent copper, and 3 percent zinc. A higher gold 
assay than would otherwise be expected is accounted 
for by averaging in production from the Gold Stope. 
Gold Stope ores are reported to have averaged about 
0.80 ounce of gold per ton (F. D. Hanson, written com¬ 
munication, 1931). Ores from other sections of the 

I mine sivmmglv ran less than 0.15 ounce of gold per 
| ton. (PP408; p. 64) No. 9 
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Estelle and Morning Star. 
(Riff Raff, Sure Contest, 
Troeger’a) 

Estelle and Morning Star 
(continued) 

Estelle Mining Corp* 
Walter Davis, pres* 

Roy L. Troeger, sec* 
4600 Enclno Ave,, En- 
clno 

23, 

24, 

26 

163 

38 e 

MD 

Class A, Type 2* A total of 71 claims on the vest slope 
of the Inyo Range near Keeler. Argentiferous galena In 
limestone. Developed by 2500 feet of underground workings 
on 7 levels from a 1100-foot shaft, 6300 -foot adit, and 
500-foot tunnel. Total workings Including old drifts es¬ 
timated to be about 20 miles. Large lead-allvcr-zlnc" 
production, with appreciable copper and gold, between 

1916 and 1937* Between 1924 and 1930 production in part 
was from the Eotcllc. (Eric 1*6:242; Knopf 14:110; l8:ll6- 
17; Nevmnn 23:421; Norman and Stevurt 51:69-70,175; Tuck¬ 
er 21:266; 24:167-1*9; ^o;483-tJ4; 38:437-440, 472, pi. 3, 
4; Waring 19:loO-09) 

(CV>% n. 470) 


Andalusite 

(Chiastolite) 

A chiastolite form of andahisite occurs widely in eon- 
lact-m‘*tamor|iliosed Lest Spring shale. It forms roughly 
rectangular grains commonly 3 to o min long and a milli¬ 
meter in diameter. It is a greenish gray sufficiently 
translucent to appear dark gray like the enclosing horn- 
fchs, or 1 lie grains are white from alteration In scncite 
and kaolinite. The white grains show most dearly the 
symmetric concentration of dark carbonaceous particles 
along diagonal planes and squarish cures, making the 
distinctive chiaslidiJe patterns. The optical properties 
arc normal for aitdalusitc. The matrix, which is not foli¬ 
ated. consists of fine-grained quarts Inutile, and much 
carbonaceous material. The most accessible occurrence of 
diinslnlile is along the San Lucas Canyon road near the 
junction with the road to Cerro Gordo mine. 

(CSR42, p. 53) 
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BELMONT MINE 



The Belmont workings, now largely inaccessible, 
lie on the south side of Belmont Canyon and comprise 
several tunnels driven southeastward into Tin Moun¬ 
tain limestone and cont iguous (|uariz monzonile. The 
principal workings enter a body of Tin Mountain lime¬ 
stone* about 7V> feet long. This Tin Mountain is 
largely enclosed by the intrusive body and is partly 
altered to calc-silicate rock with trarnelized seams. 
Some of the mine openings are mar or on intrusive 
contacts. According to (iotulvear (1NSS, p. 2;>0-2r>I) 
most of the Belmont ore was mined from quartz veins 
' within the quartz monzonile itself, as was true like¬ 
wise of the Newsboy mine. The main Belmont vein 
appears to have had a northwesterly trend and south¬ 
westerly dip of (>0° to 70°. Argentiferous quartz 
veins of this mine contain calcite, galena, pyrite, 
chnlcopyrite, tet rahedrite* and copper-bearing min- 
I ends derived by oxidation of the primary sulfides. 
Goodyear (1888, p. 2.V2) reports native silver. Old 
furnace ruins nearby attest to early reduction at¬ 
tempts at the mine. Most of tlie ore was hand sorted 
for transportation by mule to thcCerro Gordo smelters. 
According to Goodyear, as much as 100 tons per month 
reached (Vito Gordo in 1S70. Better grades of Bel¬ 
mont ore are said to have carried 1(»5 ounces of silver 
per ton, valued at about 8100. Bather large volume 
of the dumps indicates that the Belmont workings were 
extensive and suggests that a considerable pail of the 
(Vito Gordo lluxingores could well have been obtained 
hem (Uaymoml, ks'i.’i, p. IS). (pp4Q8, p. 78) 
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ID 

b a m 

3* 

Belmont 

\ 

V. L. Hunter Estate 
Oloncha (1947) 

19 

163 

39* 

MD 

-itiuu i ), Type 1* High-grade silver ore vith some lead 
and copper In quartz veina. Worked by adit and shaft 
totaling over $600 feet of underground developr.ert. A 
reported production of ^^00,CXi0. (Crawford 94:23; 96:32; 
Erie 48:230; Goodyear Norman and Stewart }1* 

L69; Tucker 21;£03; a>:li77j 38 : 1 . 20 , 11*9 pi. 3 ) 


■ • • 

>■ (C53, p. 453) 
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Lippincott Lead Mine (Lead King). Location: 4 miles south of 
Ubeliebc Peak in sec. ]3, T. 15 S., Jl. 40 E., M.D.M. (projected) and 32 
miles by road south of Ubehebe Crater. Ownership: 12 unpatented claims - 
are owned by George Lippincott, P. 0. Box 1811, Santa Ana, operating 
the Lippincott Lead Company. 

The Lippincott lead deposits, according to McAllister, 108 charac¬ 
teristically resemble pods and pipes in siliceous reins which cut Paleo¬ 
zoic dolomite, although some of the ore shoots have replaced the dolomite 
along minor faults and in brecciated zones. Galena and cerussite, the 
chief lead-ore minerals, are in a gangue of quartz and chalcedony. Zinc, 
in the minerals sinithsonite and sphalerite, and silver disseminated 
through the galena are also recovered: contemporaneous deposits of 
copper, iron, tungsten, and talc were formed in the dolomite by the intru¬ 
sion of a quartz monzonite stock, but are of low grade and Lave not been 
exploited. 

The dolomite and overlying sedimentary rocks are folded into an 
inverted overturned syncline, which to the east becomes a fault. Another 
fault, nearly parallel to the western margin of the area, intersects a 
northwest-trending shear zone. Minor faults, trending north and north¬ 
west, are probably related to this shear zone and have controlled the lead 
deposits. 

An adit, called the “main tunnel,” was started 100 feet west of the 
camp at an altitude of 3750 feet, and was driven for a distance of 625 

** Major, R. E., personal communication, June 1950. 

** McAllister, James F., Gof the Lippincott lead area, Inyo County, Cali¬ 
fornia: U. S. Geol. Survey, Prelim. Kept., September. 1949. 


feet S 45° W A 50-foot drift was run southeast along a narrow mineral¬ 
ized seam 125 feet from the portal. About 250 feet from the portal, drifts 
125 feet and 105 feet long have been driven northwestward and south¬ 
eastward respectively. From the southeast drift, a pipelike orebody 
pluugiug N. 70° AY. was mined to the surface; the orebody extends -00 
f e et or more down plunge and reaches a maximum diameter of 14 feet, 
A 60-foot winze was sunk below the tunnel level 30 feet southwest of the 
tunnel. Approximately 1000 tons of ore, mined from an orebody 6 inches 
to 14 feet wide and assaying 42 percent lead and 8 ounces silver, has been 

shipped from these workings. . 

Confidence No. 2 tunnel, 800 feet S. 25° E. of the mam tunnel at an 
altitude of 4000 feet, was driven S. 17° AY. for a distance of 145 feet 
Seventy-five feet from the portal, a 40-foot winze was sunk. Approxi¬ 
mately 50 tons of ore was shipped from here. Johnson tunnel, started 
' 200 feet S. 69° E. from Confidence No. 2 tunnel at the same altitude, was 
run S. 36° AY. a distance of 240 feet for prospecting purposes. 

The Taylor shaft, 50 feet west of the Johnson tunnel, is inclined 
65° NAY. It* reached a depth of 135 feet following an orebody which 
averaged' 2 feet in width. Four hundred tons of ore was shipped from 
the shaft and a raise; the assays or tiie ore showed a range of 17 to 40 
percent lead. The maximum zinc and silver content was 20 percent and 
105 ounces respectively. Lippincott states that the relationship of high 
silver to hieh zinc content is typical of the ore. 

In the^Addison shaft, started 775 feet southwest of the Confidence 
No. 2 tunnel at an elevation of 4900 feet, an orebody 125 feet long and 
inclined 40 1 NAY. was mined. 1 - 5 Production from this orebody, 1 foot to 
3 feet wide, amounted to $3o,0u0 worth of ore; some shipments assayed 
as much as G3 percent lead and 36 ounces of silver per ton. 

The value of 2000 tons of ore produced to date from the mine was 
$80,000. Assays of the shipments showed the quality of the ore to range as 
follows: 25-40 percent lead, 11-33 ounces silver, and 4-11 percent zinc. 
The inaccessibility of the mine has mad" it unprofitable to ship lower- 
grade ore. At present, all ore is treated at the Lippincott Lead Company 
smelter at Santa Ana, California. Previously, a considerable amount of 
the ore was shipped to other smelters and custom plants. 

Equipment at the mine includes one 250 and one 135 cubic feet per 
minute diesel compressors, a D-4 Caterpillar bulldozer, diesel light plant 
and modern camp facilities. The nearby Racetrack plaza is utilized as a 
landing field for ail-planes. Three men are employed. 
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Relatively undeveloped [talc] deposits that appear to have substantial 


reserves exist at the * * *Ubehebe mine in the northern Panamint Range. . 

(C176, p. 629) 
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U.S. GEOLOGICAL SURVEY 


LAND USE DATA AND ANALYSIS PROGRAM 


The Land Use Data and Analysis (1,UDA) Program will provide a 
systematic and comprehensive collection and analysis of land use 
and land cover data on a nationwide basis. The initial nationwide 
collection of these data will be completed within a four- to five- 
year period. Individual land use-land cover maps and their 
associated data will be released as they become available following 
compilation. Periodic revision of the data is planned. 

Specific products to be provided by the Land Use Data and Analysis 
Program are: 

1. Maps at 1:250,000 scale showing the present land use and 
land cover at Level II of a land use/cover classification 
system developed by the U.S. Geological Survey in conjunc¬ 
tion with other Federal and State agencies and other users. 

For each of the land use-land cover maps produced, overlays 
will also be compiled snowing Federal land ownership, river 
basin and subbasins, counties, and census county subdivisions. 
State land ownership will be shown when information is made 
available to the U.S. Geological Survey by the appropriate 
state agency or agencies on a statewide basis. 

Land use and land cover data will be keyed to the combined 
black and blue color separation plates of the standard USGS 
1:250,000 topographic sheets. The minimum mapping unit for 
urban and built-up uses, water areas, confined feeding 
operations, other agricultural land, and strip mines, 
quarries, and gravel pits will be 10 acres. All other 
categories will be delineated with a minimum unit of 40 
acres. Federal land holdings will be shown for tracts of 
40 acres or larger and state land holdings will be similarly 
delineated when data are available from appropriate state 
agencies. 

2. Selected experimental demonstration land use and cover maps 
®t 1:24,000 or 1:50,000 scale will also be prepared in order 
to show how land use and cover mapping at a regional scale 
such as 1:250,000 can be related to more detailed land use 
and cover mapping at larger scales. 

3. Computerized graphic displays and statistical data on 
current land use and cover will become available through 
this program for use in conjunction with other data. 

Statistical data will be compiled by counties for areas 
of Federal ownership, river basins and subbasins, and by 
statistical units such as census tracts or other census 
county subdivisions. 
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Land use and land cover data will be digitized in polygon 
format (each individual land use/cover area comprising a 
polygon). Conversion of land use polygons to land use grid 
cells of varying sizes can be made when desired. 

Because of the dynamics of land use, the emphasis in the prepara¬ 
tion and distribution of all products will be on supplying the 
information to the users in the shortest possible time. Applied 
research in data and information requirements, inventory methods, 
and data use, as well as interpretative studies will also be 
carried out under the program in order to supply needed current 
land use and land cover data for land use planning, resource 
management, and other purposes. 

The program will use the advanced technology at the Special Mapping 
Center of the U.S. Geological Survey, high altitude NASA photographs, 
aerial photographs acquired for the USGS Topographic Division's 
mapping program and GRTS data. 

Further information on the status of land use and land cover mapping 
and the availability of maps and data may be obtained from the 
Chief Geographer, U.S. Geological Survey, Mail Stop 115, Reston, 
Virginia 22092 (telephone: (703) 860-6344). (FTS: 8-928-6344) 
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LEVEL I 


U.S. GEOLOGICAL SURVEY 

LAND USE AND LAND COVER CLASSIFICATION SYSTEM FOR 
USE WITH REMOTE SENSOR DATA 

LEVEL II 


1 Urban or Built-up Land 


11 Residential 

12 Commercial and Services 

13 Industrial 

14 Transportation, Communications and 

Utilities 

15 Industrial and Commercial Complexes 

16 Mixed Urban or Built-up Land 

17 Other Urban or Built-up Land 


2 Agricultural Land 


3 Rangeland 


4 Forest Land 


Water 


6 Wetland 

7 Barren Land 


8 Tundra 


9 Perennial Snow or Ice 

u 


21 Cropland and Pasture 

22 Orchards, Groves, Vineyards, Nurseries, 

and Ornamental Horticultural Areas 

23 Confined Feeding Operations 

24 Other Agricultural Land 

31 Herbaceous Rangeland 

32 Shrub and Brush Rangeland 

33 Mixed Rangeland 

41 Deciduous Forest Land 

42 Evergreen Forest Land 

43 Mixed Forest Land 

51 Streams and Canals 

52 Lakes 

53 Reservoirs 

54 Bays and Estuaries 

61 Forested Wetland 

62 Nonforested Wetland 

71 Dry Salt Flats 

72 Beaches 

73 Sandy Areas Other than Beaches 

74 Bare Exposed Rock 

75 Strip Mines, Quarries, and Gravel Pits 

76 Transitional Areas 

77 Mixed Barren Land 

81 Shrub and Brush Tundra 

82 Herbaceous Tundra 

83 Bare Ground Tundra 

84 Wet Tundra 

85 Mixed Tundra 

91 Perennial Snowfields 

92 Glaciers 
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GENERAL INTRODUCTION 


The rocks of the Saline Valley Planning Unit consist of widespread 
units of quartzite, siltstone, shale, limestone and dolomite. These 
rocks represent a complete stratigraphic sequence of Precambrian, 
Paleozoic and lower Mesozoic rocks. This sequence is initiated by a 
series of late Precambrian sediments and continues through the Paleozoic 
into rocks of Triassic age. 

An abundance of paleontologic data has been recovered from the 
Saline Valley and associated areas (Appendices A and B). This abun¬ 
dance of fossil material coupled with the continuity of the strati¬ 
graphic record make this a paleontologically significant area. 

PURPOSE 

This report constitutes a literature search of all the existing 
geologic, paleontologic and stratigraphic data from the Saline Valley 
area. The purpose of this report is to determine the significant 
paleontologic resources found within the Saline Valley Planning Unit. 

PREVIOUS WORK 

The Saline Valley area was first reconnoitered by Ball (1907) 
in a geological reconnaissance of Nevada and eastern California. An 
initial attempt at constructing the stratigraphy of this area was made 
by Kirk (1918) as part of a geological reconnaissance of the Inyo Range 
and the eastern slope of the Sierra Nevada (Knopf, 1918). 

In recent years much of the Saline Valley area has been studied 
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by numerous individuals. The geology and mineral deposits of the 
Ubehebe Peak quadrangle and north Panamint Range were reported on by 
McAllister (1952 and 1955). Merriam (1963) published the geology of 
the Cerro Gordo area. The geology of the Dry Mountain quadrangle was 
published by Burchfiel (1969). 

A full list of references for the Saline Valley Planning Unit 
and associated areas can be found at the end of this report. 

STRATIGRAPHY 

In 1970 Stewart (1970) described the regional stratigraphy of 
the southern Great Basin. He divided this area into three regions 
having separate stratigraphic nomenclatures. Two of the three regions 
described by Stewart (1970) are present in the Saline Valley Planning 
Unit. These two regions are here referred to as western and eastern. 

The western region includes the Inyo Mountains. The eastern region 
(central region of Stewart) includes the Last Chance, Saline and Panamint 
Ranges. 

The regional stratigraphy presented by Stewart (1970) dealt only 
with Precambrian and lower Cambrian strata. It is apparent, however, 
that this division can be extended to include correlative strata ‘of 
Ordovician, and upper and middle Cambrian age (figure 1). 

Detailed descriptions of the formations found within the Saline 
Valley Planning Unit can be found in Appendix A of this report. 

PALEONTOLOGY 


The paleontology of the western region is best known from 
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Mazourka Canyon which is located on the west side of the Inyo Moun¬ 
tains outside of the Saline Valley Planning Unit. The paleontology 
of Mazourka Canyon has been intensively studied and is the subject of 
several on-going investigations. (Alpert, Miller, Paden, Ross, and 
others.) 

The paleontology of the eastern region is best known from the rocks 
of the north Panamint Range (McAllister, 1952 and 1955). Little is 
known of the paleontology of the Saline Valley itself. 

Hie potential for the study of the paleontology in this area 
is substantial. However, a detailed mapping of the area must be 
completed before the proper stratigraphic control necessary for a 
meaningful paleontologic study can be achieved. 

It is suggested that this area remain open to geologists and 
that paleontologic studies be encouraged. 
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APPENDIX A 


FOSSILIFEROUS ROCKS OF THE 
SALINE VALLEY PLANNING UNIT 



Deep Spring Formation - Kirk (1918) 

Age: Precambrian 

Lithology: Dolomites, quartzite and calcareous sandstone. 
Fossils: Mollusca 

Wyattia 

Algae 

algae 

Trace fossils 

Rusophycus 

Cruziana 

Body fossils 
* 

Pteridinium 


Wood Canyon Formation - Nolan (1929) 

Age: Lower Cambrian and Precambrian 

Lithology: The Wood Canyon Formation is divided into three members 

of regional extent: a lower member composed of siltstone 
and fine-grained quartzite and minor amounts of dolomite; 

Fossils: Trilobites 

Olenellid trilobites 

Wanneria (?) gracile 
Nevadella gracile (?) 

Nevadella cf. N. addeyensis 

Gastropoda 

Hyolithes 

Sponge-like fossils 
Archeocyathids 
Trace fossils 
Scolithus 
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Campito Formation - Kirk (1918) 

i 

Age: Lower Cambrian and Precambrian 

Lithology: Gray shale and interbedded fine grained quartzite, silt- 
stone and sandstone, most typical of the basal portion; 
massively bedded, locally cross-stratified, dark gray to 
black quartzitic sandstone and interbedded gray siltstone 
and shale is most typical of the upper beds. 

Fossils: Trilobites 

Nevadia 
Holmia 
Laudonia 
Judomia (?) 

Fallotaspis 

Daguinaspis 

Sponge-like fossils 

Archeocyathids 

Trace fossils 

Trails 

Poleta Formation - Nelson (1962) 

Age: Lower Cambrian 

Lithology: Massive to thick bedded gray-blue limestone with abundant 
archiocyathids, some in reef form, most typical of the 
basal portion; gray-green shale, mottled blue-gray limestone 
beds; Scolithus (worm borings) bearing quartzite, most 
typical of the upper beds. 

Fossils: Trilobites 

Ptychoparids 
Judomia (?) 

Fremontia 
Laudonia 
Nevadella 
Holmia 

Echinoderms 



Helicoplacus 

Eocystites 

Sponge-like fossils 

Archeocyathids 
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Trace fossils 


Scolithus 


Harkless Formation - Nelson (1962) 

Age: Lower Cambrian 

Lithology: Quartzite, siltstone and shale (commonly metamorphosed 
to coarse shimmering mica schist). Quartzite weathers 
red to brown. Shale commonly greenish-gray where less 
metamorphosed. 

Fossils: Trilobites 

Paedeumias 

Bonnia 

Sponge-like fossils 
* 

Archeocyathids 


Zabriskie Quartzite - Wheeler (1948) 

Age: Lower Cambrian 

Lithology: pinkish-gray fine to medium grained vitreous cliff-forming 
quartzite 

Fossils: Trace Fossils 

Scolithus (?) 


Saline Valley Formation - Nelson (1962) 

Age: Lower Cambrian 

Lithology: Limestone and abundant siliceous and argillaceous layers. 

Contains rounded sand grains in limestone matrix near middle. 
To south, sand-size clastic material increases and commonly 
contains calcareous cement. 

Fossils: Trilobites 

Ogygopsis 

Bonnia 

Olenoids 

Zancanthopsis 
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Carrara Formation - Cornwall and Cleinhampl (1961) 

Age: Lower and Middle Cambrian 

Lithology: The Carrara Formation is a hetrogeneous sequence of olive- 
gray and greenish-gray siltstone and shale and medium 
gray limestone in the lower half, and medium gray limestone 
and yellowish-brown silty limestone and limy siltstone in 
the upper half. 

Fossils: Trilobites 

Olenellus 

Wenkchemnia 

Stephenaspis 

Kochaspis 

Plaguria 

Albertella 

Glossopleura 

Algae 

Girvanella 


Mule Spring Limestone - Nelson (1962) 

Age: Lower Cambrian 

Lithology: Limestone; contains Girvanella (?) locally. Weathers 
gray. 

Fossils: Trilobites 

Olenellus 
Paedeumias 
Bonnia 

Onchocephalus 
Bristolia 
Fremontia 

Algae 

Girvanella (?) 


Monola Formation - Nelson (1965) 

Age: Middle Cambrian 

Lithology: Limestone, siltstone, and shale, thinly interbedded. 
Weathers brown. 
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Fossils: Trilobites 


Glossopleura 

Obygopsis 

Alokistocare 

Syspacephalus 

Oryctocephalus 


Bonanza King Formation - Hazzard and Mason (1936) 

Age: Upper and Middle Cambrian 

Lithology: Dolomite, varied shades of gray; colorbanded ("zebra striped"). 
Contains Girvanella? near base- 

Fossils: Algae 

Girvanella? 


Nopah Formation - Hdzzard (1937) 

Age: Upper Cambrian 

Lithology: Light and dark gray dolomite; shaly limestone in basal 
unit. 

Fossils: Brachiopoda 

Lingula sp. 

Obolus sp. 

Acrotreta cf. A. idahoensis Walcott 
Linnarssonella girtyi Walcott 
Linguloid fragments 
minute acrotretid brachiopods 

Trilobites 

Elvinia sp. 

Aphelaspis sp. 

Pterocephalia? 

Gastropoda 

Matherella cf. M. saratogensis Walcott 
Sinuopea (3 or 4 species) 

Strepsodiscus sp. 



Lead Gulch Formation - Ross (1963) 

Age: Upper Cambrian 

Lithology: The Lead Gulch Formation has a varied lithology of lime¬ 
stone, siltstone, dolomite, chert and shale in a regularly 
layered sequence of beds from % to 5 inches thick. Domin¬ 
ant are distinctive outcrops of blue-gray to medium gray 
limestone and thinly laminated siltstone that weathers 
in relief to bright orange and reddish tints. Olive-brown 
to dark green shale, or its metamorphic equivalent, is as 
thick as 20 feet at the base of some sections. 

Fossils: Trilobites 

Homagnostus 

Pseudagnostus 

Brachiopoda 

acrotretid brachiopods 

Tamarack Canyon Dolomite - Ross (1963) 

Age: Upper Cambrian 

Lithology: Laminated to thick heeded very light-gray to medium gray 

dolomite. Weathers normally to a monotonous gray surface. 

Fossils: None reported. 

Pogonip Group - King (1878) 

Age: Ordovician and Cambrian 

Lithology: Dolomite and limestone; some shale; chert, and sandy or 
quartzitic beds. 

Fossils: Brachiopoda 

*Palliseria longwelli (Kirk) 

Porambonites sp. 

Archaeoorthis costellata Ulrich and Cooper 
Trilobites 

Kainella (?) finalis (Walcott) 

Bellfontia sp. 

Hystricurus tuberculatus (Walcott) 

Gastropoda 

*Maclurites sp. 
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Sponge 


*Receptaculites sp. 


A1 Rose Formation - Ross (1963) 

Age: Ordovician 

Lithology: Siltstone, mudstone, shale, small amounts of limestone, 

and some chert. Contains graptolites and trilobites near 
top. Weathers brown. 

Fossils: Trilobites 

Ampyxinid trilobite 
Olenid aff. Parabollinella 
Asphid?, indeterminate 
Shumardia sp. 

Indeterminate agnostid trilobite 
Indeterminate trilobite thorax and pygidium 
Trilobite pygidium, Kainellid or apatokephelid, 
poorly preserved. 

Indeterminate asaphid trilobite thorax and pygidium 
Graptolites 

Phyllograptus cf. P. ilicifolius Hall 
Didymograptus protobifidus Elies 
Didymograptus artus Elies and Wood 
Didymograptus protobifidus Elies 
Tetragraptus bigsbyi Hall 
Phyllograptus anna Hall 


Badger Flat Limestone - Ross (1963) 

Age: Ordovician 

Lithology: Silty limestone containing irregular siltstone lenses. 

Contains black chert nodules and nodular beds. Fossils 
abundant. Weathers blue-gray. 

Fossils: Brachiopoda 

Orthambonites? mazourkaensis (Phleger) 
Orthambonites? patulus (Phleger) 

Rhysostrophia nevadensis Ulrich and Cooper 
Physostrophia n. sp. 

Coral 

massive favositoid coral 
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Gastropoda 

unidentifiable gastropods 

Cephalopoda 

Reudemannoceras sp. 

Rossoceras sp. 

Trilobites 

Pseudomera? sp. 

trilobite pygidia - unidentifiable generically, 
but obviously a bathyurid. 

Isotelus-like trilobite 

Echinoderms 

Cystid plates, showing hydrospires 
Sponge 

Sponges 

Bryozoa 

Two genera but indeterminate 
Conodonts 

Conodonts, undetermined 

Eureka Quartzite - Hague (1883) 

Age: Ordovician 

Lithology: Upper part, massive vitreous nearly white quartzite; 

lower part, ferruginous and some white shaly quartzite. 

Fossils: None reported. 


Barrel Spring Formation - Phleger (1933) 

Age: Ordovician 

Lithology: The Barrel Spring Formation consists of three members. 

A basal unit of sandstone and limestone is overlain by a 
medium-gray nodular bedded limestone, which contains abun¬ 
dant light-brown-weathering silty lenses. The upper member 
is a dark gray shale and mudstone and forms a most dis¬ 
tinctive reddish-brown-weathering unit. 


- 23 - 



Fossils: 


brachiopods 

trilobites 

graptolites 


Johnson Spring Formation - Pestana (1960) 

Age: Ordovician 

Lithology: Quartzite, limestone, dolomite, siltstone, and shale in 
intermixed sequence. Thins to north and percentage of 
quartzite decreases to the north. Corals locally abundant 
in limestone. 

Fossils: Brachiopoda 

Dinorthid, smooth, indeterminate 
aff. Nicollella sp. 

Zygospira sp. 

Sowerbyella merriami Cooper 
Sowerbyella sp. 

Sowerbyella? sp. 

Desmorthis? sp. 


Coral 

Streptelasmid corals 
Paleopliyllum? sp. 

Lichenaria sp. 

Paelophyllum sp. 

"Streptelasma" tennysoni Pestana 
Streptelasmatid corals 
horn corals, indeterminate 
Favistella sp. 

Sponge 

Receptaculitid fragments 


Ely Spring Dolomite - Westgate and Knopf (1932) 

Age: Ordovician 

Lithology: Dolomite, thin to thick-bedded. Chert abundant in 

lower and upper part, absent in middle. Thins to the north; 
upper and lower parts grade into massive chert. 

Fossils: Brachiopoda 

Thaerodonta sp. 

Lepidocyclus (two species) 

Platystrophia sp. 

Onniella cf. 0. quadrata Wang 
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Zygospira n. sp. 

Strophomena sp. 

Plaesiomys sp. 

Resserella sp. 

Dinorthis aff. D. subquadrata (Hall) 
Rhynochotrema aff. R. capax (Conrad) 
Rhynchotrema cf. R. argerturbium (White) 
Zygospira cf. Z. modestus (Say) 
Glyptorthis cf. G. insculpta (Hall) 


Coral 


Halysites (Catenipora) sp. 

Columnaria cf. C. alveolata (Goldfuss) 
♦Streptelasmid corals (several types) 
Heterorthis sp. 

Streptelasma sp. 

Halysites sp. 


Hidden Valley Dolomite - McAllister (1952) 

Age: Devonian and Silurian 

Lithology: Medium gray and very light gray dolomite; abundant 
nodular chert in lowest part. 

Fossils: Brachiopoda 

Acrospirifer kobehana (Merriam) 

Meristella robertsensis Merriam 
*Atrypa cf. A. reticularis 
Parmorthis sp. 

Rhipidomella sp. 

Coral 

*Favosites sp. 

Papiliophyllum elegantulum Stumm 
Breviphyllum lonensis (Stumm) 

Breviphrentis invaginatus (Stumm) 

♦Heliolites sp. 

*Halysites (Cystihalysites) sp. aff. 

H. catenularia var. simplex Lambe 
*Halysites (Halysites) sp. of medium size 
♦Halysites sp. aff. H. catenularia var. micropora 
Whitfield 
Alveolites? sp. 

Tryplasma sp. 

Porpites aff. P. porpita 
♦Halysites sp. 
unidentifiable cup corals 


- 25 - 



branching Cladopora 

zaphrentid horn coral 

cyathophyllid horn coral 

coral superficially resembling Cladopora 

phaceloid rugose coral 

"acanthocyclid coral with fossulae 

Gastropoda 

Platyceras sp. 

Bryozoa 

bryozoan fragments 


Lost Burro Formation - McAllister (1952) 

Age: Devonian 

Lithology: Light and dark gray dolomite and limestone: thin sand¬ 
stones at top and bottom. Sandy or quartzite basal unit. 

Fossils: Brachiopoda 

*Cyrtospirifer cf. C. monticola (Haynes) 
Cyrtospirifer cf. C. disjunctus (Sowerby) 
Tylothyris? cf. T.? raymondi Haynes 
"Camarotoechia" aff. "C." duplicata (Hall) 
Cleiothyridina cf. C. devonica Raymond 
Productella sp. 


Tin Mountain Limestone - McAllister (1952) 

Age: Mississippian 

Lithology: Conspicuously dark gray limestone, shaly in lower part; 
some chert nodules and lenses. 

Fossils: Brachiopoda 

*Trip1ophy11ites 

Chonetes cf. C. loganensis Hall and Whitfield 
Schuchertella cf. S. chemungenis (Conrad) 
Orthotetes inflatus (White and Whitefield) 
Productus sp. 

Spirifer cf. S. centronatus Winchell 
Spirifer cf. S. missouriensis Swallow 
Spirifer? sp. indent. 

Spirifer or Brachythyris sp. indent. 
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Schumardella? sp. indent. 
Composita? sp. indent. 
Productella? sp. indent. 
Schizophoria? sp. indent. 
Punctospirifer? sp. indent 
*Brachythyris sp. A 

Coral 


Aulopora sp. 

Syringopora sp. 

Ekvasophyllum n. sp. (Ekvasophyllum Parks, 1951) 
*Caninia sp. 
horn coral 

Gastropoda 

Euomphalus cf. E. utahensis Hall and Whitfield 
Straparolus? cf. S. ophirensis Hall and Whitfield 
Platyceras sp. (possibly two small species) 

Echinoderms 

Crinoidal material 
Crinoidal columnals 
Echinoid plates 


Perdido Formation - McAllister (1952) 

Age: Mississippian 

Lithology: Variety of coarse clastic rocks, siltstone and shale. 

Chert and quartzite clasts common. Calcareous quartz 
sandstone abundant. Weathers gray to reddish-gray; forms 
distinct outcrops. 

Fossils: Brachiopoda 

Strophomenoid? brachiopod indent. 

Reticulariina sp. indent. 

*TriplophyHites sp. 

Spirifer cf. S. brazerianus Girty, or cf. S. grimesi 
Hall 

Spirifer cf. S. pellaensis Weller 
Spirifer missouriensis Swallow 
Echinochonchus sp. 

Dictyoclostus sp. 

Composita cf. C. sulcata Weller 


Coral 

Hapsiphyllum? sp. indent. 
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Homalophyllites? sp. indent. 

Cyathaxonia? sp. indent. 

Caninia cf. C. cornicula (Miller) 
other small zaphrentoid corals 
horn coral indent. 

Trilobites 

Kaskia cf. K. chestcrensis Weller and Weller 
Pelecypoda 

Deltopecten sp. 

Echinoderms 

crinoid columnals 


Rest Spring Shale - McAllister (1952) 

Age: Mississippian 

Lithology: Dark gray shale and siltstone, commonly metamorphosed to 
andalusite homfels. Contains cravenocerid goniatites 
near middle. Weathers dark reddish-brown. 

Fossils: Bryozoan 

Fenestella sp. 

Brachiopoda 

Chonoted indent. 

Heteralosia (?) sp. 

Semicostella (?) sp. 

Inflatia (?) sp. indent. 

Flexaria sp. 

Linoproductus (?) sp. 

Spirifer aff. S. increbeseens Hall 
*Spiriferoid, indent. 

Gastropoda 

Gastropod, indent. 

Pelecypoda 

*Pelecypods, indent. 

Cephalopoda 

*Goniatites, indent, (evolute form) 
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Echinoderms 


crinoid plates 
crinoid columnals 

Misc. 

*£ossil plant 

Keeler Canyon Formation - Merriam and Hall (1957) 

Age: Permian and Pennsylvanian 

Lithology: Limestone, commonly clastic, thinly interbedded with 

homfelsed dark-colored shale and siltstone. Contains 
spherical black chert nodules ("golf balls") near base. 
Weathers gray; thinly striped. 

Fossils: Foraminifera 

Schwagerina 

•Triticites 

*Fusulinella 

Minerella 


Owens Valley Formation - Merriam and Hall (1957) 

Age: Permian 

Lithology: Homfelsed silty and marly beds overlain by coarse 

elastics; the clasts range in size from sand to cobbles 
and consist dominately of quartzite and chert. Weathers red to brown. 

Fossils: Brachiopoda 

*Punctospirifer pulcher (Meek) 

•Spirifer pseudocameratus (Grity) 

Foraminifera 

*Parafusulina 

•Schwagerina 

•subordinate Parafusulina 
•Triticites 

Coral 

•Heritschia 

Gastropoda 

•Omphalotrochus 
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Triassic Marine (Un-named) - Merriam (1963) 
Age: Early Middle and Early Triassic 


Lithology: 


Fossils: 


Upper reefy limestone - 

Platy limestone and shale with thick reef - 
like lenses of massive limestone which weather out promin¬ 
ently. 

Middle shale-limestone - 

Gray fissle and platy shale with dark-gray limestone 
interbeds; poorly preserved amminoids in limestone beds 
and concretions. 

Lower brown-mottied limestone - 

Brownish-gray mottled silty nodular poorly bedded limestone; 
contains Ussuria and abundant minute gastropods. 

Cephalopoda 

Parapopanoceras 

Meekoceras 

Ussuria 
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SPONGE-LIKE FOSSILS 
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outer woll 


Fig. 3-10. Structural features of pleosponges. 
These fossils, confined to Lower and Middle Cam¬ 
brian rocks, have a porous calcareous skeleton. 
Most of them have an inner and outer wall 
separated by a space (intcrvallum) which con¬ 
tains radial walls (parictcs, sin”. paries). 
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Pic. 314. Fusulinidnc (Scliwa^crininac; 7-6, Schwagcrina) (j>. C415-C416)* 
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AN * E74-07314 

Tl * BERGAUERIA PRANTL (CAMBRIAN ANO ORDOVICIAN), A PROBABLE ACTINIAN 
TRACE FOSSIL 
AU - ALPERT. STEPHEN P. 

SO * d. FALEONTOL.. VOL. 47, NO. 5. P. 919-924, ILLUS. (INCL. SKETCH 
MAP). 1973 

TA - LOWER CAMBRIAN. NEW SPECIES B. RADIAT A, RELATION TO CONOSTICHUS, 
CALIFORNIA. NEVADA 

DE - UNITED STATES. ICHNOFOSSILS. CAMBRIAN. ORDOVICIAN, PALEONTOLOGY, 
TRACKS AND TRAILS. NORTH AMERICA. CALIFORNIA, WHITE-INYO 
MOUNTAINS, MARBLE MOUNTAINS, NEVADA. MORPHOLOGY, TAXONOMY, 
AFFINITIES, ACTINIAN, BERGAUERIA RADlAtA. NEW TAXA, LOWER CAMBRIAN 
LA - EL 
dC * dPALA 


AN - E75-26O30 

TI • PlanolItes and Skollthos from the upper Precambr1 an*lower 
Cambrian. Whlt^-Inyo Mountains. California 
AU • Alpert. Stephen P. 

SO * d. Faleontol., Vol. 49, No. , p. 500-521. plates, section, 
sketch map. 1975 

DE • CALIFORNIA. PALEONTOLOGY, ICHNOFOSSILS, PRECAMBRIAN. CAMBRIAN, 
WYMAN FORMATION. SALINE VALLEY FORMATION, POLETA FORMATION, 
HARKLESS FORMATION. DEEP SPRING FORMATION, CAMPITO FORMATION, 
WHITE MOUNTAINS, INYO MOUNTAINS. OCCURRENCE, BURROWS. TRACKS ANO 
TRAILS, TAXONOMY. PLANOLITES. SKOLJTHOS. NEW TAXA. UNITED STATES. 
BIOSTRATIGRAPHY. UPPER PRECAMBRIAN. LOWER CAMBRIAN 
LA * EL 
dC * dPAt A 


AN - T75-26117 

TI • Trace fossils of the Precambr1 an-CanbrI an succession, White-Inyo 
mounts 1 ns. Callfornla 
AU * Alpert. Stephen Paul 

SO * Doctoral. 1974. UCLA. Dtss. Abstr. Int.. Vol. 35. No. B. p. 

4072B. 1975 

DE - CALIFORNIA, STRATIGRAPHY. PRECAMBRIAN, LOWER CAMBRIAN, 

BIOSTRATIGRAPHY. EAST, INYO COUNTY. MONO COUNTY, WHITE MOUNTAINS, 
INYO MOUNTAINS, WESTGARD PASS, ANDREWS MOUNTAIN. UNITED STATES, 
ICHNOFOSSILS• BOUNDARY. UPPER PRECAMBRIAN, DEEP SPRING FORMATION 
LA - EL 
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AN * E76-23994 

T1 * Borate exploration and mining In the Death Valley region 
All * Barker. U. M. 

SO * Min. Eng.. Vol. 27. No. 12. p. 68d. 1975 
CC * 28 

DE * BORON. UNITED STATES. CALIFORNIA. DEATH VALLEY. ORE DEPOSITS. 
BORATES. RESOURCES. OCCURRENCE. AREAL GEOLOGY. PRODUCTION. 
HISTORY, ECONOMIC GEOLOGY 
LA - EL 
UC * MI ENA 


AN - E76-43840 

TI 4 Utilization of Skylab S192 satellite Imagery for geological 
Invest1 gat 1ons 

AU - Bechtold, I. C.. Waqner. G.: Reynolds. J. T. 

SO ' Geol. Soc. Am., Abstr. Programs, Vol. 7. No. 7. p. 993-994. 1975 
CC * 20 

DE * GEOPHYSICAL SURVEYS. INFRARED SURVEYS. UNITED STATES. CALIFORNIA, 
ARIZONA, APPLICATIONS. STRUCTURAL ANALYSIS. GEOMORPHOLOGY. SOILS, 
TECTONOPHYSICS. 5KYLAB. .REMOTE SENSING. DEATH VALLEY. FLUVIAL 
FEATURES. DRAINAGE PATTERNS. METHODS. COMPOSITION, FAULTS. 

SYSTEMS. INTERPRETATION. HEAT FLOW. REGIONAL PATTERNS. MEASUREMENT 
LA - EL 
UC - GAAPB 


AN - D74-33798 

TI - SALINE VALLEY AREA, INYO COUNTY 
AU - CALIFORNIA STATE DIVISION OF MINES. 

SO * CALIF. DIV. MINES GEOL.. MINER. INFORM. SERV. . VOL. 6. NO. B. P. 

1-8. ILLUS. IINCL. SKETCH MAP*. 1955 
TA - WITH OBITUARIES OF F. C. VAN DEINSE AND GEORGE W. HALLOCK 
DE - CALIFORNIA. MINERAL RESOURCES, ECONOMIC GEOLOGY. UNITED STATES, 

# SALINE VALLEY, INYO COUNTY, ORE DEPOSITS 
LA - EL 
UC - CDMIA 


AN - M76-37533 

TI - Stratigraphy and deposltlonal environments of lower part of Nopah 
Formation (upp^r Cambrian), southern Great Basin 
AU - Cooper. U. D.: Miller. R. H. 

SY - In AAPG-SEPM annual meeting 

SO - Am. Assoc. Pet. Geol.. Bull*. Vol. 60. No. 4. p. 659, 1976 
TA - Invertebrates, conodonts. stratIgraphlc marker 
CC - 12 

DE * CALIFORNIA. STRATIGRAPHY. CAMBRIAN. NOPAH FORMATION. GREAT BASIN. 
INYO COUNTY. DEATH VALLEY. NEVADA. NYE COUNTY. CLARK COUNTY, 
UNITED STATES. PALEOENVIRONMENT. MARKER BEDS. SEDIMENTARY ROCKS• 
CLASTICS, TERRIGENOUS, THICKNESS. SECTIONS, INVERTEBRATA, 
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C0NOD0NT5. UPPER CAMBRIAN. DUNDERBERG MEMBER. HALFPINT MEMBER. 
SMOKY MEMBER. SEDIMENTATION. ENVIRONMENT. MARINE. SHELF. SHALLOW, 
SHALE. MUDSTONE. DEPOSITION. ENVIRONMENTAL ANALYSIS 
LA * EL 
JC * AAPGB 


AN * T74-22709 

TI • THE U8EHEBE CRATERS. NORTHERN DEATH VALLEY. (INYO COUNTY) 
CALIFORNIA 
AU - CROWE. BRUCE. 

SO - MASTER'S. 1972. CALIFORNIA: SANTA BARBARA 

DE - CALIFORNIA. GEOMORPHOLOGY. LANDFORM DESCRIPTION. CRATERS. 

SOUTHEAST. INYO COUNTY. DEATH VALLEY. UBEHEBE. UNITED STATES 
LA - EL 


AN • E75-21354 

T1 • STRATIGRAPHY AND SEDIMENTOLOGY OF THE MOOD CANYON FORMATION. 

DEATH VALLEY AREA. CALIFORNIA 
AU - DIEHL. PAUL E. 

SY - IN GUIDEBOOK: DEATH VALLEY REGION. CALIFORNIA AND NEVADA (SEE 
GEOLOGICAL SOCIETY OF AMERICA). P. 37-4B, ILLUS. (1NCL. SKETCH 
MAPS) 

SO - DEATH VALLEY PUGL. CO.. SHOSHONE. CALIFORNIA. 1974 

DE - CALIFORNIA. PRECAMBRIAN. SEDIMENTARY STRUCTURES. STRATIGRAPHY, 

UNITED STATES. INTERPRETATION, WOOD CANYON FORMATION. EAST, INYO 
COUNTY. DEATH VALLEY. L1TH0STRATIGRAPHY. LITHOFACIES. SEDIMENTARY 
ROCKS. SECTIONS. PALEOGEOGRAPHY. CROSS-BEDD1NG. SEDIMENTATION, 
PALEOCURRENTS. BEDDING, ICHNOFOSSILS. CLAST ICS 
LA - EL 


AN * E71-291 IB 

T1 - A L2>105 MINERALS IN ROCKS OF THE SIERRA NEVADA AND INYO 

MOUNTAINS. CALIFORNIA 
AU - DODGE. F. C. W. 

SO * AM. MINERAL.. VOL. 56. NO. 7-8. P, 1443-1451, 1971 
TA • ANDALUSITE. SILLIMANITE. KYANITE. CHEMICAL ANALYSIS, 
METAMORPHISM. GEOLOGIC BAROMETRY 

DE - GEOLOGIC BAROME TRY. MINERALS. CHEMICAL ANALYSIS. CALIFORNIA. 
METAMORPHIC ROCKS. INTERPRETATION. ORTHOSILICATES. DATA. 
MINERALOGY. GENERAL. UNITED STATES. ANDALUSlTE. SILLIMANITE, 
KYANITE. MAJOR-ELEMENT ANALYSES. TRACE - ELEMENT ANALYSES. SIERRA 
NEVADA. INYO MOUNTAINS, COMPOSITION. MINERAL 
LA - EL 
JC • A MM IA 
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AN * E71-07169 

TI - PETROLOGY OF THE PAT KEYES PLUTON. INYO MOUNTAINS. CALIFORNIA, 
AND ITS RELATION TO THE SIERRA NEVADA BATHOLITH ABSTR. 

AU - DUNNE. GEORGE C. 

SO - GEOL. SOC. AM.. ABSTR.. VOL. 3. NO, 3. P. 113-114. 1971 
OE * CALIFORNIA. IGNEOUS ROCKS. PETROLOGY. INYO MOUNTAINS. PAT KEYES 
PLUTON 
LA - EL 
dC - GAAPB 


AN - E71-07171 

Tl * SOME LATE PRECAMBRI AN AND EARLY CAMBRIAN FOSSILS FROM THE 
WHITE-INYO MOUNTAINS OF CALIFORNIA ABSTR. 

AU - DURHAM. d. WYATT. 

SO - GEOL. SOC. AM., ABSTR., VOL. 3, NO. 3. P. 114*115, 1971 

DE • CALIFORNIA. INVERTEBRATA. PRECAM8RIAN. CAMBRIAN. PALEONTOLOGY. 

WHITE-INYO MOUNTAINS 
LA - EL 
dC - GAAPB 


AN * E71-07170 

TI * A POSSIBLE MOLLUSCAN RADULA FROM THE EARLIEST CAMBRIAN OF THE 
WHITE-INYO MOUNTAINS. CALIFORNIA ABSTR. 

AU * DURHAM, d. WYATT: FIRBY. dEAN B. 

SO * GEOL. SOC. AM., ABSTR.. VOL. 3. NO. 2. P. 114. 1971 
DE - CALIFORNIA. MOLLUSCA. CAMBRIAN. PALEONTOLOGY. C&MP1T0 FORMATION, 
MONTENEGRO MEMBER. WHITE-INYO MOUNTAINS, RADULA 
LA * EL 
dC - GAAPB 


AN - E72-70248 

TI - PRECAMBRIAN STROMATOLITES FROM THE WHITE-INYO MOUNTAINS. 
CALIFORNIA 

AU - FIFE. D. L.; GANGLOFF. R. A.; HOLDEN, d. C. 

SO - d. PALEONTOL.. VOL. 46. NO. 5, P. 771-772. ILLUS. (INCL. SKETCH 
MAPI. 1972 

TA - TWO BIOSTROMES. DEEP SPRINGS FORMATION. PAYSON CANYON 
DE - CALIFORNIA. PRECAMBRIAN. ALGAE. PALEOBOTANY. UNITED STATES. 

STROMATOLITES. DEEP SPRINGS FORMATION. WHITE MOUNTAINS, INYO 
MOUNTAINS. PAYSON CANYON. OCCURRENCE 
LA - EL 
UC - dPALA 
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AN - E73-01030 

T X ■ POSSIBLE CEPHALOCHORDATES FROM THE LOWER CAMBRIAN ABSTR. 

AU - FIRBY. JEAN B. 

SO - GEOL. SOC. AM.. ABSTR.. VOL. 4. NO. 7. P. 504. 1972 
TA * CAMFITO FORMATION. INYO-WHiTE MOUNTAINS. CALIFORNIA 
DE - CALIFORNIA. CAMBRIAN, VERTEBRATA. PALEONTOLOGY. UNITED STATES, 
FAUNAL STUDIES. CAMPlTO FORMATION. INYO MOUNTAINS, WHITE 
MOUNTAINS. LOWER CAMBRIAN. CEPHALOCHORDATES 
LA * EL 
dC * GAAFB 


AN - E75-22805 

TI * 'BROAD CORRELATIONS OF SOME LOWER AND MIDDLE CAMBRIAN STRATA IN 
THE NORTH AMERICAN CORDILLERA 
AU * FRITZ. W. H. 

SY - IN REPORT OF ACTIVITIES. APRIL TO OCTOBER 1974: STRATIGRAPHY 

SO - CAN., GEOL. SURV.. PAP.. NO. 75-1. FART A. P. 533-540, ILLUS. 

MNCL. SKETCH MAPS). 1975 

DE - CANADA. UNITED STATES. MEXICO, CAMBRIAN. STRATIGRAPHY. NORTH 
AMERICA. CORRELATION, CORDILLERA. NORTHWEST TERRITORIES. 
MACKENZIE MOUNTAINS. GODLIN RIVER. YUKON TERRITORY. PEllY 
MOUNTAINS. KETZA RIVER. WEST. IDAHO. TWO MILE CANYON, PORTNEUF 

ran;.e, bayhorse. California, white-inyo mountains, marble 

MOUNTAINS. NEVADA. SLATE RIDGE, NORTH. PROVEEDORA HILLS, 
LITHOSTRATIGRAPHY, BlOSTRATIGRAPHY, PALEOGEOGRAPHY. TRILOBITA 
LA - EL 

dC • CGSPA 


AN - M76-44030 

II - Archaeocyatha from California and Nevada, a challenge for the 
pa 1eoecoleg 1st 
AU Ganglof f , R. A. 

SO •' Geol . Soc. Am., Abstr. Programs. Vol . 7. No. 7. p. 1082. 1975 
TA • Algae, Archaeocyatha, symbiosis. Cambrian 
CC - 10 

DE * ARCHAEOCYATHA. PALEOECOLOGY. ASSEMBLAGES. DISTRIBUTION. 

SYMBIOSIS. ALGAE. CAMBRIAN. CALIFORNIA. NEVADA, PALEONTOLOGY, 
WESTGARD PASS. DEATH VALLEY. MAGRUDER MOUNTAIN, SILVER PEAK, 
BATTLE MOUNTAIN. TOlYABE RANGE. UNITED STATES. GREAT BASIN. LOWER 
CAMBRIAN 
LA - EL 
dC • GAAPB 
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AN - E75-21347 

TI * GUIDEBOOK; DEATH VALLEY REGION, CALIFORNIA AND NEVADA 

AU - GEOLOGICAL SOCIETY OF AMERICA. 

SO • DEATH VALLEY PUCL. CO., 97 P.. ILLUS. (INCL. GEOL. MAP 1:63,360). 
SHOSHONE. CALIFORNI A. 1974 

TA - PREPARED FOR THE 70TH ANNU. MTG. OF GEOL. SOC. AM., CORDILLERAN 
SECT.. FIELO TRIP NO. 1, HELD MARCH 29-31. 1974 AT LAS VEGAS 
NEVADA; INDIVIDUAL PAPERS ARE CITED IN THIS BIBLIOGRAPHY UNDER 
THE SEPARATE AUTHORS 

DE * CALIFORNIA. NEVADA. UNITED STATES. AREAL GEOLOGY. GUIDEBOOK, 

MAPb. ENVIRONMENTAL GEOLOGY. PETROLOGY, STRATIGRAPHY. STRUCTURAL 
GEOLOGY. EAST. INYO COUNTY, DEATH VALLEY. WEST, NYE COUNTY, 

CLARKE COUNTY. SPRING MOUNTAINS ' 

LA - EL 


AN 
T1 

AU 

SO 

TA 


DE 

LA 


U69-17742 

THE ORIGIN OF THE RECENT NON-MARINE EVAPCR1TE DEPOSIT OF SALINE 
VALLEY. INYO COUNTY. CALIFORNIA 
HARDIE. LAWRENCE A. 

GEOCHIM. COSMOCHIM. ACTA. VOL. 32. NO. 12, P. 1279-1301 ILLUS 
(INCL. SKETCH MAPSI, 1968 * 

PLA/A EVAFORITES. MINERALOGY. ZONAL DISTRIBUTION. CHEMICAL 
EVOLUTION MODEL. CONTROL EXERTED BY BULK COMPOSITION OF PARENT 
BRINES AND EXTENT OF EVAPORATION 

CALIFORNIA. SEDIMENTARY ROCKS! SEDIMENTARY PETROLOGY, EVAPORITES. 
INYO COUNTY. SALINE VALLEY. GENESIS, NON-MARINE 


AN¬ 

TI 

AU 

SO 

DE 


LA 


T73-20B94 

GEOLOGY AND GEOCHEMISTRY OF EL CAPITAN MERCURY MINE, LAST CHANCE 
RANGE. INYO COUNTY. CALIFORNIA 
HILL. ROBERT LEF. 

MASTER'S, 1972. UCLA 

CALIFORNIA. MERCURY. ECONOMIC GEOLOGY. UNITED STATES INYO 
COUNTY. LAST CHANCE RANGE. EL CAPITAN MINE. ORE DEPOSITS. 
STRUCTURE. PETROLOGY. GEOCHEMISTRY 
EL 


AN 
T1 
AU 

SO 

DE 

LA 

UC 


E74-00713 

GEOMAGNETIC POLARITY TRANSITIONS ABSTR. 

HILLHOUSE. JOHN W.: COX, ALLAN; DENHAM, CHARLES R,; BLAKELY. 
RICHARD J.; BUTLER. ROBERT F. 

EOS (AM. GEOPHYS. UNION. TRANS.). VOL. 53, NO. 11, P. 0»1. 107 a 
PAlEOMAGNETISM. TERTIARY. CALIFORNIA. UNITED STATES, 
STRATIGRAPHY, REVERSALS, TRANSITIONS. DEATH VALLEY 

EOSTA 
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AN • E7G-28420 

TI • Death Valley: geoloay. ecology, archaeology 
AU - Hunt. C. B. 

SO - Unlv. Calif. Press. 234 p., 111 us.. Berkeley, Calif.. United 
States. 1975 
CC - 13 

DE - UNITED STATES. AREAL GEOLOGY, GEOMORPHOLOGY, PETROLOGY. 
ARCHAEOLOGY. CALIFORNIA. NEVADA. DEATH VALLEY. LANDFORM 
DESCRIPTION. GUIDEBOOK 

LA - EL 


AN - D74-33723 

Tl * GEOLOGIC ATLAS OF CALIFORNIA 
AU * JENNINGS. CHARLES W. (COMPILER! 

SO * CALIF. DIV. MINES GEOL.. GEOL. MAPS. 1950 

TA - 27 COLORED. LITHOGRAPHED SHEETS COVERING THE STATE. PLUS 1 SHEET 
GEOL. LEGEND AND FORMATION INDEXES. SCALE 1:250.000. MOST 2 
DEGREES LONGITUDE BY 1 DEGREE LATITUDE. AVAILABLE AS A BOUND 
ATLAS OR EACH MAP SEPARATELY IN FOLDERS: BINDER ALSO AVAILABLE 
SEPARATELY: EXPLANATORY DATA SHEET ACCOMPAN1E5 EACH GEOL. MAP 
DE - CALIFORNIA, MAPS. AREAL GEOLOGY. UNITED STATES. ALTURAS. 

BAKERSFIELD. CHICO. DEATH VALLEY. FRESNO. KINGMAN. LONG BEACH. 

LOS ANGELES. MARIPOSA. NEEDLES, REDDING. SACRAMENTO. SALTON SEA. 
SAN BERNARDINO. SAN D1EGO - EL CENTRO. SAN FRANCISCO. SAN JOSE, SAN 
LUIS OBISPO. SANTA ANA. SANTA CRUZ. SANTA MARIA, SANTA ROSA. 

TRONA. UK I AH. WALKER LAKE. WEED. WESTWOOO. GEOLOGIC. LEGENO. ATLAS 
LA - EL 


AN - E71 -35125 

TI * GEOLOGY OF A PART OF THE SOUTHEASTERN SIDE OF THE COTTONWOOD 
MOUNTAINS. DEATH VALLEY. CALIFORNIA ABSTR. 

AU - JOHNSON. EDWARD ALLISON. 

SO - DISb. ADSTR. 1NT.. VOL. 32. NO. 4. P. 2235B. 1971 
DE * CALIFORNIA, PALEOZOIC. FAULTS, AREAL GEOLOGY, UNITED STATES, 
OVERTHRUST. DEATH VALLEY. PANAMINT RANGE, STRATIGRAPHY. 
STRUCTURAL GEOLOGY 
LA * E L 
JC * D1ASA 


AN * E72-26873 

TI - SOUTHEASTERN ALASKA: A DISPLACED CONTINENTAL FRAGMENT? 

AU - JONES. DAVID L.. IRWIN, WILLIAM P.: OVENSHINE, A. THOMAS. 

SO - U. S. GEOL. SURV.. PROF. PAP.. NO. 600-B. P. B211-B217. SKETCH 
MAPS. 1972 

TA • COMPARISON OF PRECAMBRIAN-PERMIAN SECTIONS IN SOUTHEASTERN ALASKA 
WITH THOSE IN THE KLAMATH AND INYO MOUNTAINS IN CALIFORNIA 
DE - ALASKA. CALIFORNIA. TECTONICS. STRUCTURAL GEOLOGY. UNITED STATES, 
FAULTS. SOUTHEAST. PATTERNS. INTERPRETATION. KLAMATH MOUNTAINS. 




INYO MOUNTAINS 
LA - EL 
JC - XGPPA 


AN - E73-17155 

TI - NATURE OF THRUST FAULTING IN SOUTHERN INYO MOUNTAINS, 
SOUTHEASTERN CALIFORNIA ABSTR. 

AU - KELLEY, JOHN S.; STEVENS. CALVIN H. 

SO - AM. ASSOC. PET. GEOL.. BULL., VOL. 57. NO. 4. P. 788, 1973 
DE - CALIFORNIA. FAULTS. STRUCTURAL GEOLOGY. DISPLACEMENTS. SOUTHEAST 
INYO MOUNTAINS, SOUTH, THRUST, CORRELATION. PATTERNS, UNITED 
STATES 
LA - EL 
UC - AAPGB 


AN - E76-10044 

TI - Nature and regional significance of thrust faulting In the 
southern Inyo Mountains, eastern California 
AU * KeMey, John S. . Stevens. Calvin H. 

SO * Geology (Boulder I. Vol. 3. No. 9. p. 524*526, sects., sketch map 
1975 

CC - 16 

DE - CALIFORNIA. STRUCTURAL GEOLOGY, FAULTS. TECTONICS. STRUCTURE. 
EAST. INYO COUNTY. INYO MOUNTAINS. DISPLACEMENTS, THRUST. 
IMBRICATE. SYSTEMS. NOMENCLATURE. SWANSEA THRUST FAULT SYSTEM, 
FOLDS, ALLOCHTHONS. WHITE MOUNTAINS. LAST CHANCE. UNITED STATES 
LA - EL 
JC - GLGYB 


AN - M74-204T7 

Tl ** PROBLEMATIC CALCAREOUS FOSSILS FROM THE STIRLING QUARTZITE, 
FUNERAL MOUNTAINS. INYO COUNTY, CALIFORNIA ABSTR. 

AU * LANUILLE. GERALD B. 

SY - IN CORD1LLERAN SECTION. 70TH ANNUAL MEETING 

SO • GEOL. SOC. AM.. ABSTR.. VOL. 6. NO. 3. P. 204*205. 1974 

DE - CALIFORNIA. FOSSILS. PROBLEMATIC. CAMBRIAN. PALEONTOLOGY. 

BIOSTRATIGRAPHY. UNITED STATES. DEATH VALLEY. FUNERAL MOUNTAINS* 
MORPHOLOGY. STIRLING QUARTZITE. BOUNOARY. LOWER. LOWER CAMBRIAN 
LA - EL 

UC - GAAPB 




AN * T75-09299 

TI - EARLIEST CAMBRIAN: LATEST PROTEROZOIC ICHNOFOSSILS AND 

PRODLEMATIC FOSSILS FROM INYO COUNTY. CALIFORNIA ABSTR. 

AU - LANGILLE. GERALD BURTON. 

SO - DOCTORAL. 1974. NEW YORK: BINGHAMTON 

DE - CALIFORNIA. PRECAMBRlAN, CAMBRIAN. ICHNOFOSSILS. FOSSILS. 

PRODLEMATIC. PALEONTOLOGY. UNITED STATES. OCCURRENCE, UPPER 
PRECAMBRlAN. LOWER CAMBRIAN. SOUTH. INYO COUNTY, DEATH VALLEY, 
BIOSTRATIGRAPHY. PROTEROZOIC. WYMAN FORMATION, REED FORMATION 
DEEP SPRING FORMATION. STIRLING FORMATION, WOOD CANYON FORMATION, 
CAMFITO FORMATION 
LA - EL 


AN - E74-17444 

TI - GEOLOGY OF THE FURNACE CREEK BORATE AREA, DEATH VALLEY. INYO 
COUNTY. CALIFORNIA 
AU - MCALLISTER. JAMES r. 

SO - CALIF. DIV. MINES GEOL., MAP SHEET SER.. NO. 14, P. 1-9. ILLUS. 

1 INCL. COLORED GEOL. MAP 1:2*.OOOI. 1970 
OE - CALIFORNIA. BORON. MAPS. ECONOMIC GEO LOGY. UNITED STATES. DEATH 
VALLEY. INYO COUNTY. FURNACE CREEK. STRATIGRAPHY. STRUCTURE, 
BORATES. MINERALS. GEOLOGIC 
LA - EL 
JC - CMMSA 


AN - M75-00353 

TI - SILURIAN. DEVONIAN. AND MI SSISSIPPIAN FORMATIONS OF THE FUNERAL 

MOUNTAINS IN THE RYAN QUADRANGLE. DEATH VALLEY REGION, CALIFORNIA 
AU • MCALLISTER. JAMES F. 

SO - U. S. GEOL. SUR.. BULL.. NO. 1386. 35 P,. ILLUS. (INCl. SKETCH 
MAP). 1974 

TA - LITHO- AND BI0S7RAT1GRAPHY. GRAPTOLITES, CONODONTS. OSTRACODS. 
BRACHIOPODS. CORALS 

DE * CALIFORNIA. PALEOZOIC. STRATIGRAPHY, UNITED STATES, SILURIAN, 

DEVONIAN. MISSISSIPPI AN. SOUTHEAST. INYO COUNTY. RYAN QUADRANGLE, 
FUNERAL MOUNTAINS. DEATH VALLEY. AMARG05A RANGE. 
LITHOSTRATIGRAPHY, BIOSTRATIGRAPHY. CONODONTS. GRAPTOLITHINA, 
OSTRACODA. BRACHIOPODA, COELENTERATA. SEDIMENTARY ROCKS, 

SECTIONS. THICKNESS. HIDDEN VALLEY DOLOMITE. LOST BURRO 
FORMATION. TIN MOUNTAIN LIMESTONE. PERDIDO FORMATION 
LA • EL 
UC - XGLBA 
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AN - E75-21361 

T1 • GEOLOGY OF THE FURNACE CREEK BORATE AREA, DEATH VALLEY. INYO 

COUNTY. CALIFORNIA 
AU * MCALLISTER. JAMES F. 

SY - IN GUIDEBOOK; DEATH VALLEY REGION. CALIFORNIA AND NEVADA (SEE 
GEOLOGICAL SOCIETY OF AMERICA). P. 84-86 
SO * DEATH VALLEY PUBL. CO.. SHOSHONE. CALIFORNIA. 1974 
TA • EXTRACTED FROM CALIFORNIA DIV. OF MINES AND GEOLOGY MAP SHEET 14, 
1 970 

DE * CALIFORNIA. PRECAMBRIAN. PHANEROZDIC. AREAL GEOLOGY. UNITED 
STATES. SEDIMENTARY R0CK5. STRATIGRAPHY. STRUCTURAL GEOLOGY, 

EAST. INYO COUNTY. DEATH VALLEY. FURNACE CREEK. 

LITHOSTRATIGRAPHY. FAULTS. WOOD CANYON FORMATION. IGNEOUS ROCKS, 
CAMBRIAN. ORDOVICIAN, CENOZOIC, ZAQR1SK1E 0UART21TE, CARRARA 
FORMATION. BONANZA KING FORMATION. NOPAH FORMATION. P0G0N1P 
GROUP. ARTIST DRIVE FORMATION, FURNACE CREEK FORMATION. FUNERAL 
FORMATION 
LA - EL 


•» Ch 

J • 

AN - T72-14978 

TI • STRUCTURE OF THE LAST CHANCE THRUST IN THE LAST CHANCE RANGE, 

CALIFORNIA 

AU - MCCOARD. DAVID. , 

SO • MASTER'S. 1970, UCLA 

OE - CALIFORNIA, FAULTS. TECTONICS. STRUCTURAL GEOLOGY, OVERTHRUST. 

UNITED STATES. LAST CHANCE RANGE. LAST CHANCE THRUST 
LA * EL 


AN ■ E69-24966 

TI - DISTRIBUTION OF ARC HAEOCYATHIDS IN THE LOWER CAMBRIAN OF 
SOUTHEASTERN CALIFORNIA AND SOUTHWESTERN NEVADA ABSTR. 

AU - MCKEE. EDWIN H.: GANGLOFF. ROLAND A. 

SO * GEOL. SOC. AMER.. ABSTR. 1969, PART 5 (ROCKY MT. SECT.I. P. 

52*03, 1969 

DE * CALIFORNIA. ARCHAEOCYATHA. NEVADA. CAMBRIAN. PALEONTOLOGY. WHITE, 
INYO MOUNTAINS. SILVER PEAK RANGE 
LA * EL 


AN * M73-171B5 

T1 - SUURIAN CONODONTS FROM DEATH VALLEY. CALIFORNIA ABSTR. 

AU * MILLER. RICHARD H. 

SO * AM. ASSOC. PET. GEOL.. BULL.. VOL. 57. NO. 4. P. 795. 1973 
TA * HIDDEN VALLEY DOLOMITE. NEOSPATHOGATHGDUS CELLONI ZONE. 

PTEROSPATHODUS M.10RPH0GNATH0IDES ZONE. POLYGNATHUS L1NGULIF0RMIS, 
ICR10DUS LATERICRESCENS 

OE - CALIFORNIA. SILURIAN, CONODONTS. STRATIGRAPHY. UNITED STATES, 
BIOSTRATIGRAPHY. INYO COUNTY. PANAMINT RANGE, DEATH VALLEY, 

HIDDEN VALLEY DOLOMITE 
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LA " EL 
dC - AAPGB 


AN - M7A * 20448 

TI - CONODONTS and the ordovician-silurian boundary in THE INYO 
MOUNTAINS. INYO COUNTY. CALIFORNIA ABSTR. 

AU - MILLER. RICHARD H. 

SY - IN CORO 1LLERAN SECTION. 70TH ANNUAL MEETING 

SO - GEOL. 50C. AM.. ABSTR.. VOL. 6. NO. 3. P. 221. 1974 

DE - CALIFORNIA. CONODONTS. ORDOVICIAN. SILURIAN. PALEONTOLOGY. 

BIO^TRATIGRAPHY. UNITED STATES. INYO MOUNTAINS. BOUNDARY. ELY 
SPRINGS DOLOMITE. LPPER, UPPER ORDOVICIAN. LOWER. LOWER SILURIAN, 
SPATHOGNATHODUS CELLONI ZONE 
LA - EL 

dC • GAAPB 


AN - M75-20281 

T I * LATE ORDOVICIAN-EARLY SILURIAN CONODONT BIOSTRATIGRAPHY. INYO 
MOUNTAINS. CALIFORNIA 
AU * MILLER. RICHARD H. 

SO - GEOL. SOC. AM.. BULL.. VOL. 86. NO. 2. P. 159-162. ILLUS. 1975 
TA * TWO MEASURED SECTIONS. ORDOVICI AN - SILUR1AN BOUNDARY NOT AT TOP OP 
ELY SPRINGS DOLOMITE. BUT AT MIDDLE 
DE * CALIFORNIA. PALEOZOIC. CONODONTS. STRATIGRAPHY. UNITED STATES, 
BIOSTRATIGRAPHY. ORDOVICIAN. SILURIAN. INYO COUNTY. INYO 
MOUNTAINS. BOUNDARY. ELY SPRINGS DOLOMITE 
LA - EL 
dC * BUGtoA 


AN - M73-02235 

TI -'SILURIAN CONODONTS FROM DEATH VALLEY. CALIFORNIA; PRELIMINARY 
REPORT 

AU • MILLER, RICHARD H.: HANNA. FRANK M. 

SO - d. PALEONTOL.. VOL. 46, NO. 6, P. 922-924. SKETCH MAP, 1972 

TA • HIDDEN VALLEY DOLOMITE. ASSEMBLAGE. ZONAL CORRELATION. LOST BURRO 

GAP 

DE - CALIFORNIA, SILURIAN, CONODONTS. PALEONTOLOGY, UNITED STATES. 

BIOSTRATIGRAPHY. HIDDEN VALLEY DOLOMITE. DEATH VALLEY. LOST BURRO 
GAP 

LA • EL 

UC * dPALA 
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AN - E74-20451 

TI - STRATIGRAPHIC COMPARISON OF THE PRECAMBR1AN WYMAN AND JOHNNIE 
FORMATIONS IN THE WESTERN GREAT BASIN. CALIFORNIA ABSTR. 

AU - MOORE. JOHN N. 

SY - IN CORD ILLERAN SECTION. 70TH ANNUAL MEETING 

SO • GEOL. SOC. AM.. ABSTR.. VOL. 6. NO. 3. P. 222-223, 1974 

DE - CALIFORNIA. PRECAMBRIAN. SEDIMENTARY ROCKS. STRATIGRAPHY, UNITED 
STATES. LITHOFACIES. LITHOSTRATIGRAPHY. DEATH VALLEY. 
CORRELATION. WYMAN FORMATION, JOHNNIE FORMATION, PROVENANCE. 
ENVIRONMENT. MARINE. SHALLOW, ISLANDS 
LA * EL 

JC - GAAPB 


AN • E77-03058 

TI * Paleoecology of an archaeocyath1d carbonate bank, White-Inyo 
Mounta I ns. California 
AU - Morgan. N. M. 

SO - Geol . Soc. Am. , Abstr. Programs. Vol , 7, No. 7, p. 1205, 1975 
CC - 12 

DE - ARCHAEOCYATHA. PALEOECOLOGY, BIOHERMS. MORPHOLOGY. MINERAL 

COMPOSITION. GENESIS, CAMBRIAN. CAMPITO FORMATION, MONTENEGRO 
MEMBER. CALIFORNIA, STRATIGRAPHY. EAST. WHITE MOUNTAINS. INYO 
MOUNTAINS. UNITED STATES. LOWER CAMBRIAN 
LA - EL 
JC • GAAPB 


AN - E74-20456 

TI - PELLET-LINED BURROWS IN POLETA FORMATION (LOWER CAMBRIAN) OF 
WHITE-INYO MOUNTAINS. CALIFORNIA ABSTR. 

AU * NATIONS, DALE: CEUS. STANLEY. 

SY - IN CORDILLERAN SECTION, 70TH ANNUAL MEET ING 

SO • GEOL. SOC. AM.. ABSTR.. VOL. 6. NO. 3. F. 225. 1974 

DE - CALIFORNIA. SEDIMENTARY STRUCTURES. CAMERIAN. SEDIMENTARY 

PETROLOGY. BIOGENIC STRUCTURES. UNITED STATES, ICHNOFOSSILS, INYO 
COUNTY. WHITE MOUNTAINS. INYO MOUNTAINS. WESTGAARD PASS. BURROWS, 
PELLETS. LOWER CAMBRIAN. POLETA FORMATION 
LA - EL 

JC - GAAPB 


AN * E77-03070 \ 

TI - Biostratigraphy of the lower Cambrian succession. White-Inyo [ 

Range and vicinity \ 

AU - Nelson. C. A. 

SO - Geol. Soc. Am.. Abstr. Programs, Vol. 7. No. 7, p. 1211, 1975 

CC • 12 

DE - CALIFORNIA. STRATIGRAPHY. CAMBRIAN. BIOSTRATIGRAPHY. TR1LOBITA. 

WHITE MOUNTAINS. INYO MOUNTAINS. NEVADA. ZONING, LOWER CAMBRIAN. ! 

UNITED STATES ' ! 
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LA - EL 
JC - GAAP8 


AM - E72-15069 

TX - STRUCTURE AND EMPLACEMENT HISTORY OF PAPOOSE FLAT PLUTON, INYO 
MOUNTAINS. CALIFORNIA ABSTR. 

AU - NELSON. C. A.: OERTEL. G.: CHRISTIE. J. M.; SYLVESTER, A. G. 

SY - IN CORD 1LLERAN SECTION. 6BTH ANNUAL MEETING 
SO - GEOL. SOC. AM.. ABSTR.. VOL. 4. NO. 0. P. 20B-209. 1972 

DE • CALIFORNIA. INTRUSIONS. IGNEOUS ROCKS. METAMORPHISM. STRUCTURAL 

ANALYSIS, TECTONICS. PETROLOGY. PLUTONS, SYENITE FAMILY. 

REGIONAL. INTERPRETATION, STRUCTURE. INYO MOUNTAINS. PAPOOSE FLAT 
PLUTON, MONZONITE. UNITED STATES. FOLIATION 
LA • EL 

UC • GAAPB 


AN * E74-19010 

T1 - UNFOLDING OF AN ANT 1 FORM BY THE REVERSAL OF OBSERVED STRAINS 
AU - OERTEL, GERHARD. 

SO - GEOL. SOC. AM.. BULL.. VOL. 85. NO. 3. P. 445-450. ILLUS. <INCl. 
GEOL. SKETCH MAP). 1974 

OE * CALIFORNIA. FOLDS. STRUCTURAL ANALYSIS. STRUCTURAL GEOLOGY, 
STYLE. INTERPRETATION. INYO MOUNTAINS. PAPOOSE FLAT PLUTON. 
ANTIFORM. UNFOLDING. STRAIN. REVERSAL. PREFERRED ORIENTATION. 
CHLORITE. SHALE. SANDSTONE. QUARTZITE. CAMBRIAN. UNITED STATES 
LA * EL 
JC - BUGMA 


AN - T72-15D01 

T1 - GEOLOGY OF THE NORTHWESTERN INYO MOUNTAINS. INYO COUNTY 

CALIFORNIA 
AU • OLSON. ROBERT. 

SO * MASTER'S. 1970 

DE - CALIFORNIA. UNITED STATES. AREAL GEOLOGY. INYO COUNTY. INYO 
MOUNTAINS 
LA - EL 


AN * E70-10853 

TI - A MAJOR THRUST FAULT IN THE NORTHWESTERN INYO MOUNTAINS. INYO 
COUNTY, CALIFORNIA ABSTR. 

AU - OLSON. ROBERT C. 

SO - GEOL. SOC. AMER.. ABSTR.. VOL. 2. NO. 2, P. 128, 1970 
OE - CALIFORNIA. FAULTS, STRUCTURAL GEOLOGY. THRUST, INYO COUNTY, INYO 
MOUNTAINS 
LA * EL 
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AN - E74-20470 

T1 * METAMORPHIC. IGNEOUS AND STRUCTURAL FEATURES OF THE CENTRAL BLACK 

MTS., DEATH VALLEY. CALIFORNIA AGSTR. 

AU - OTTON. JAMES K. 

SY - IN CORDILLERAN SECTION. 70TH ANNUAL MEETING 

SO - CEOL. SOC. AM., ABSTR., VOL. 6. NO. 3. P. 233, 1974 

DE - CALIFORNIA. PREC4MBRIAN, METAMORPHIC ROCKS, PHANEROZOIC. 

INTRUSIONS. FOLDS. FAULTS. AREAL GEOLOGY. UNITED STATES. AGE. 
STYLE. DISPLACEMENTS. PETROLOGY. STRUCTURAL GEOLOGY. 

STRATIGRAPHY. SOUTHEAST. INYO COUNTY. DEATH VALLEY, BLACK 
MOUNTAINS. PAHRUMP GROUP, GNEISSES. SCHISTS, QUARTZITE. MARBLE* 
PLUTONS. DIKES. ANTICLINAL. NORMAL 
LA * EL 

JC * GAAPB 


AN - E75-21357 

TI - GEOLOGIC FEATURES OF THE CENTRAL BLACK MOUNTAINS. DEATH VALLEY* 
CALIFORNIA 

AU * OTTON. JAMES K. 

SY - IN GUIDEBOOK: DEATH VALLEY REGION. CALIFORNIA AND NEVADA (SEE 
GEOLOGICAL SOCIETY OF AMERICA!. P. 65-72. ILLUS. (INCL. GEOL. 
SKETCH MAPS! 

SO * DEATH VALLEY PUGL. CO., SHOSHONE. CALIFORNIA. 1974 

DE * CALIFORNIA. MAPS. METAMORPHIC ROCKS. IGNEOUS ROCKS. AREAL 

GEOLOGY, CARTOGRAPHY, MARBLES, PETROLOGY. SEDIMENTARY PETROLOGY. 
STRATIGRAPHY. STRUCTURAL GEOLOGY. EAST. INYO COUNTY, DEATH 
VALLEY. BLACK MOUNTAINS. GEOLOGIC. UNITED STATES. CORRELATION. 
PRECAMBRI AN, DIORITE, GRANITE. MONZONITE. LATITE, VOLCANIC. 
PLUTONS. DIKES. MESOZOIC. CENOZOIC 
LA - EL 


AN * T71-61413 

TI -* STRATIGRAPHY AND STRUCTURAL GEOLOGY OF TITUS AND TITANOTHERE 
CANYONS AREA. OEATH VALLEY (INYO COUNTY), CALIFORNIA 
AU * REYNOLDS. MITCHELL W. 

SO - DOCTORAL. 1969 

DE • CALIFORNIA. TECTONICS. STRUCTURAL GEOLOGY. STRATIGRAPHY. UNITED 
STATES. INYO COUNTY. DEATH VALLEY. TITUS CANYON, TITANOTHERE 
CANYON 
LA * CL 
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AN - E75-21363 

T I • GEOLOGY OF THE GRAPEVINE MOUNTAINS. DEATH VALLEY, CALIFORNIA: A 

summary 

AU - REYNOLDS. MITCHELL W. 

$Y - IN GUIDEBOOK: DEATH VALLEY REGION, CALIFORNIA AND NEVADA (SEE 
GEOLOGICAL SOCIETY OF AMERICA I, P. 91-97, ILLUS. (INCL. GEOL. 
SKETCH MAP) 

SO * DEATH VALLEY PUEL. CO.. SHOSHONE. CALIFORNIA. 1974 
DE * CALIFORNIA. PRECAMBRIAN, PHANEROZOlC. AREAL GEOLOGY. UNITED 
STATES. STRATIGRAPHY, STRUCTURAL GEOLOGY. EAST. INYO COUNTY. 

DEATH VALLEY. GRAPEVINE MOUNTAINS. L]THC5TRATIGRAPHY, SEDIMENTARY 
ROCKS. IGNEOUS ROCKS. FAULTS. FOLDS. PALEOZOIC. MESOZOIC, CENOZOIC 
LA * EL 


AN - E70-10091 

TI * STRATIGRAPHY AND STRUCTURAL GEOLOGY OF THE TITUS AND TITANOTHERE 
CANYONS AREA. DEATH VALLEY. CALIFORNIA ABSTR. 

AU - REYNOLDS. MITCHELL WILLIAM. 

SO * DIGS. ABSTR. INT.. VOL. 30, NO. 5. P. 22S7B, 1969 
DE * CALIFORNIA. CAMBRIAN. QUATERNARY, PRECAMBRIAN, TERTIARY. FAULTS, 
TECTONICS. STRATIGRAPHY, SYSTEMS. DEATH VALLEY, TITUS CANYON, 
TITANOTHERE CANYON 
LA - EL 


AN * E70-10869 

TI * PALEOZOIC SUBMARINE ROCKSLlDE DEPOSITS. INYO MOUNTAINS. 

CALIFORNIA ABSTR. 

AU • RIDLEY. ALBERT P. 

SO - GEOL. SOC. AMER.. ABSTR.. VOL. 2. NO. 2. P. 136, 1970 
DE - CALIFORNIA, SEDIMENTARY ROCKS. SEDIMENTATION. SEDIMENTARY 
PETROLOGY. GENESIS. ENVIRONMENT, INYO MOUNTAINS, PERDIDO 
FORMATION, R0CKSL1DE, MARINE 
LA - EL 


AN - T72-36792 

T I - DEVONIAN AND Ml SSI SSIPPIAN SEDIMENTATION AND STRATIGRAPHY OF THE 
MAZGURKA CANYON AREA, INYO MOUNTAINS. INTO COUNTY, CALIFORNIA 
AU - RIDLEY, ALBERT PAUL. 

SO - MASTER'S. 1971 

DE * CALIFORNIA. DEVONIAN. MISSISSIPPIAN. STRATIGRAPHY, UNITED STATES, 
INYO MOUNTAINS. INYO COUNTY. MAZOURKA CANYON, SEDIMENTATION 
LA - EL 
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AN - T76-251 10 

TI * The stratigraphy and deposltlonal environments of the lower part 
of the Crystal Spring Formation. Death Valley. California 
AU * Roberts. M. T. 

SO * Doctoral. 1974. Penn State. Dlss. Abstr. Int.. Vol. 36. No. 3, p. 

1107B-110eB. 1975 
CC • 06 

OE - CALIFORNIA. SEDIMENTARY PETROLOGY. SEDIMENTATION. CLASTICS. 

TERRIGENOUS, UPPER PRECAMBRIAN. CRYSTAL SPRING FORMATION, EAST, 
INYO COUNTY. DEATH VALLEY, UNITED SPATES, TECTONICS. 

STRATIGRAPHY. ENVIRONMENT. BASINS. NEARSHORE. ESTUARIES. RIVERS. 
DEPOSITION. CYCLIC. CURRENT DIRECTIONS. PROVENANCE. SEDIMENTARY 
ROCKS. CONGLOMERATE. SANDSTONE. SILTSTONE. SHALE. MUDSTONE. 
ENVIRONMENTAL ANALYSIS. THICKNESS 
LA - EL 


AN - E75-21355 

TI * STRATIGRAPHY AND DEPOSITIONAL ENVIRONMENTS OF THE CRYSTAL SPRING 
FORMATION. SOUTHERN DEATH VALLEY REGION, CALIFORNIA 
AU - ROBERTS. MICHAEL T. 

SY - IN GUIDEBOOK; DEATH VALLEY REGION. CALIFORNIA AND NEVADA (SEE 
GEOLOGICAL SOCIETY OF AMERICA I. P. 49-57, ILLUS. I1NCL. SKETCH 
MAPSI 

SO * DEATH VALLEY PUBL. CO.. SHOSHONE. CALIFORNIA. 1974 
OE * CALIFORNIA. PRECAMBRIAN. SEDIMENTATION. STRATIGRAPHY. UNITED 
STATES. ENVIRONMENT. CRYSTAL SPRINGS FORMATION, EAST. INYO 
COUNTY, DEATH VALLEY, LITHOSTRATIGRAPHY. PALEOGEOGRAPHY, 
PALEOCURRENTS. SECTIONS, SEDIMENTARY ROCKS. BASINS, TERRESTRIAL. 
SEDIMENTARY STRUCTURES. ICHNOFOSSELS. CLASTICS 
LA • EL 


AN - E70-32695 

TI - PEGMATITIC TRACHYANDESITE PLUGS AND ASSOCIATED VOLCANIC ROCKS IN 
THE SALINE RANGE - INYO MOUNTAINS REGION, CALIFORNIA 
AU - ROSS, DONALD C. 

SO * U. S. GEOL. SURV.. PROF. PAP.. NO. 614-0. 29 P.. ILLUS. (INCL. 
COLORED GEOL. MAPS). 1970 

TA - TERTIARY VOLCANIC PLUGS. PEGMATITJC CORES. MIAROLITIC TEXTURES. 

FINER-GRAINED MARGINAL ROCKS. PILOTJSXITIC TEXTURE, CHEMICAL DATA 
(WITH ANALYSES I . MI NOR-ELEMENT AND TRACE-ELEMENT TRENDS. REGIONAL 
INDICATIONS OF ALKALlC VOLCANIC PROVINCE 
OE - CALIFORNIA. IGNEOUS ROCKS. INTRUSIONS. PETROLOGY. VOLCANICS. 

PLUGS, TRACHYANDESITE. SALINE RANGE. INYO MOUNTAINS 
LA - EL 
JC - XGPPA 
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AN - E76-14256 

T1 • Variations In surface roughness within Death Valley. California; 

geologic evaluation of 25-cm-wavelength radar Images 
AU - Schaber. G. G.; Ber11n. G. L. , Brown, W*. E.. Jr . 

SO • Geol. Soc. Am.. Bull.. Vol. 87. No. 1. p. 29-41. Illus. (Incl. 

geol. sketch map). 1976 
CC - 23 

DE - CALIFORNIA. GE0M0RPH010GY. LANDFORM DESCRIPTION. DESERTS. EAST. 

INTO COUNTY. DEATH VALLEY. GEOPHYSICAL METHODS. ELECTROMAGNETIC 
METHODS. RADAR. SIDE-SCANNING. AIRBORNE. REMOTE SENSING. 
BACkSCATTER. CORRELATION. ROUGHNESS. SURFACE. CALIBRATION. UNITS* 
GEOLOGIC. EVALUATION. GRAVEL FANS. SALT FLATS. SEDIMENTS. MODELS* 
UNITED STATES 
LA - EL 

JC - BUGMA 


AN * E76-27021 

T1 - Variations In surface roughness within Death Valley. California; 

geologic evaluation of 25 cm wavelength radar Images 
AU * Schaber. G. G. ; Berlin, .G. L.; Brown. W. E.. Jr. 

SO ■ Am. Soc. Photogramm.. Fall Conv,, Proc.. Vol. 1975. p. 230. 1975 
CC - 20 

DE * CALIFORNIA. GEOPHYSICAL SURVEYS. PHOTOGRAMMETRY, DEATH VALLEY, 
UNITED STATES. RADAR, SIDE-SCANNING. 6ACKSCATTER, APPLICATIONS, 
ROUGHNESS. GRAINS. SIZE. LITHOLOGY 


AN - E71 -32547 

TI - NORMAL SEA-FLOOR CURRENTS IN SUBMARINE CANYONS ABSTR. 

AU - SHEFARD. F. P.; MARSHALL. N. F. 

SO * GEOL. SOC. AM.. ABSTR.. VOL. 3. NO. 7. P. 701. 1971 

DE - CALIFORNIA. MEXICO. CONTINENTAL SHELF. MARINE GEOLOGY. UNITED 
' STATES. CURRENTS. LA JOLLA CANYON. BAJA CALIFORNIA, SAN LUCAS 
CANNON, EXPERIMENTAL STUDIES 
LA - EL 

JC - GAAFB 


AN - T71-6189B 

TI - STRUCTURE AND CONTACT METAMORPHISM OF CALC-SILICATE ROCKS. INYO 
MOUNTAINS. CALIFORNIA 
AU • 51 MONOS. CHARLES H. 

SO - MASTER'S. 1969 

DE - CALIFORNIA. METAMORPHISM. METAMORFKIC ROCKS. PETROLOGY, CONTACT* 
STRUCTURE. INYO MOUNTAINS. CALC-SILICATE ROCKS. UNITED STATES 
• EL 


LA 
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AN - E76-40973 

Tj - Structural and paleontagnettc studies of uppor Cambrian dtsbaset 
from Death Valley. California 

AU * Spall, H.; Troxel. B. W. 

SO - Geoi. Soc. Am., Abstr. Programs. Vol. 6, No. 7, p. 963, 1974 
CC -12 

DE - CALIFORNIA. STRATIGRAPHY. CAMBRIAN. PALEOMAGNETISM. SOUTHEAST, 

INYO COUNTY. DEATH VALLEY. BLACK MOUNTAINS. IGNEOUS ROCKS. BASALT 
FAMILY, DIABASE, AGE, UNITED STATES'. NATURAL REMANENT 
MAGNETIZATION. TECTONICS. UPPER CAMBRIAN 
LA - EL 

JC * GAAFB 


AN - E74-20518 

TI - PALEOMAGNETISM OF LATE PRECAMBRIAN BASIC INTRUSIVES IN THE 
WESTERN U.S. ABSTR. 

AU - SPALL. HENRY. 

SY - IN CORD 1LLERAN SECTION, 70TH ANNUAL MEETING 

SO - GCOL. SOC. AM.. ABSTR., VOL. 6. NO. 3. P. 259. 1974 

DE • UNITED STATES. PALEOMAGNETISM, PRECAMBRIAN, IGNEOUS ROCKS. 

STRATIGRAPHY. BASALT FAMILY. WEST. TEXAS. FRANKLIN MOUNTAINS. 
ARIZONA, SIERRA ANCHA. SALT RIVER, CALIFORNIA. DEATH VALLEY. POLE 
POSITIONS. DIABASE. INTRUSIONS 
LA - EL 

UC - GAAPB 


AN - E70-10B97 

TI * PERMO*PENNSYLVANIAN OFF-SHELF DEPOSITS. EASTERN CALIFORNIA ‘ 
ABSTR. 

AU - STEVENS. CALVIN H. 

SO - GEOL. SOC. AMER.. ABSTR.. VOL. 2. NO. 2. P. 140-149, 1970 
DE - INVERTEBRATA. PENNSYLVANIAN. PALEOECOLOGY. PERMIAN. CALIFORNIA. 

PALEONTOLOGY. KEELER CANYON FORMATION. INYO MOUNTAINS 
LA - EL 


AN * E72-35198 

TI - NATURE AND SIGNIFICANCE OF THE INYO THRUST FAULT. EASTERN 
CALIFORNIA 

AU* - STEVENS. CALVIN H.: OLSON. ROBERT C. 

SO * GEOL. SOC. AM., BULL.. VOL. 83. NO. 12, P. 3761-3766. ILLUS. 

(1NCL. GEOL. SKETCH MAPI, 1972 
TA - A MISSI SSIPPIAN*PERMIAN SECTION OVERLAIN BY A 

PRECAMBRIAN-ORDGVICI AN SECTION. POSSIBLE DISPLACEMENT OF 17 
MILES. NORTHERN INYO AND SOUTHERN WHITE MOUNTAINS 
DE - CALIFORNIA. FAULTS. TECTONICS, STRUCTURAL GEOLOGY. DISPLACEMENTS. 
STRUCTURE. INYO MOUNTAINS. WHITE MOUNTAINS, OVERTHRUST. 
ALLOCHTHONS. UNITED STATES 
LA • EL 






BUGMA 


uc - 


AN - E74-09893 

T1 - MIDDLE PALEOZOIC OFF-SHELF DEPOSITS IN SOUTHEASTERN CALIFORNIA; 

EVIDENCE FOR PROXIMITY OF THE ANTLER OROGENIC BELT? 

AU - STEVENS, CALVIN H.: RIDLEY, ALBERT P, 

SO * GEOL. SOC. AM., BULL.. VOL. B5, NO. 1■ P. 27-32, ILLUS. (INCL. 

GEOL. SKETCH MAP). 1974 

TA - TWO SEQUENCES. SILURIAN-MIDDLE DEVONIAN CALCAREOUS SEQUENCE, 

UPPER DEVONIAN!?! - MISSISSIPPI AN CL6STIC5, FACIES. PALEOSLOPE. 

PROVENANCE. SUBMARINE DEBRIS FLOWS. TURBIDITY CURRENTS, PRESENCE 
OF CONGLOMERATE IS NO EVIDENCE OF PROXIMITY 
OE • CALIFORNIA. PALEOZOIC. SEDIMENTATION. SEDIMENTARY ROCKS. 

PALEOGEGGRAPHY, STRATIGRAPHY. UNITED STATES. ENVIRONMENT, 

L1THOFACIES. SOUTHEAST. INYO MOUNTAINS, WEST-CENTRAL. MIDDLE 
PALEOZOIC. SILURIAN. DEVONIAN. MI SSI SSIPPIAN, MARINE. TURBIDITY 
CURRENTS. DEBRIS FLOWS. CHANNELS. PROVENANCE, CALCAREOUS. 

CONGLOMERATE. CLAST1CS. ANTLER OROGEN1C BELT * 

LA - EL * . 

dC * BUGMA 


AK - F.74 - 20526 

TI - LANDSLIDES CONTROLLED BY OVERTURNED ANTICLINAL FOLDS, EAST 
CENTRAL INYO MOUNTAINS. CALIFORNIA ABSTR. 

AU - STOUT. MARTIN L.: WEICK, RODNEY d. 

SY - IN CORD ILLERAN SECTION. 70TH ANNUAL MEETING 

SO - GEOL. SOC. AM.. ABSTR., VOL. 6. NO. 3. P. 263. 1974 

DE * CALIFORNIA. GEOMORPHOLOGY. FOLDS. MASS MOVEMENTS, STYLE. 

LANDSLIDES. EAST-CENTRAL. INYO COUNTY. INYO MOUNTAINS. LEAD 
CANrON. STRUCTURAL CONTROLS. ANTICLINAL. OVERTURNED, UNITED STATES 
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Memorandum 


UNITED STATES 

DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 
Conservation Division 
Area Geologist's Office 
345 Middlefield Road 
Menlo Park, California 94025 


February 8, 1977 


To: Neil B. Pfulb, Director California Desert Plan 

Attn: Chuck Sabine 

Through: Area Geologist, 

From: Jack A. Crowley, Menlo Park 

The following is an abstract of the formal report now being prepared 
for the Bureau of Land Management pertaining to your classification 
of the California Desert Lands, in respect to the leasable mineral 
commodities in the Saline Valley planning unit. 

Within the Saline Valley planning unit, the leasable commodities 
identified to date are geothermal resources and sodium and potassium. 

Geothermal resources are identified on the accompanying map (Figure 1) 
showing the boundary of the Saline Valley K.G.R.A. and the boundary 
for the prospectively valuable geothermal lands. A copy of the Saline 
Valley K.G.R.A. minutes are attached (attachment 1). The Saline Valley 
K.G.R.A. was defined on the basis of competitive interest only. Hot 
and warm springs are present in Saline Valley, both within the K.G.R.A. 
and in the prospectively valuable for geothermal resources area. 

These springs (total of seven) were sampled the week of February 1-4, 
1977 by the Water Resources Division, Geological Survey. The 
analyses will be completed within about two weeks, and these will be 
included in the forthcoming report. 

The second leasable commodity group in Saline Valley is sodium and 
potassium. Saline Valley has been considered to have a commercial 
potential for sodium and potassium since the turn of the century. At 
different times various groups have actively mined sodium minerals 
from the surface salt crust and surface and near surface brines. The 
present classification of valuable for sodium lands and prospectively 
valuable for sodium lands has been based on the surface occurrence of 
sodium minerals. Detailed brine analysis and drill hole information 
was totally lacking. As a result of the request from the Bureau of 
Land Management for hard data on sodium occurrences in Saline Valley, 
the Conservation Division conducted a geologic investigation and a small 
drilling operation in the Valley. Four of the eight drilling locations 
were approved by B.L.M., unfortunately three of these were at locations 
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judged to have the least likelyhood of interdicting a salt body at 
depth. Three holes were subsequently drilled at two locations 
(figure 2) . Holes SV-1 and SV-1A were drilled about 300 feet south 
of the present salt lake margin on the north border of the NE^SVrtj, 

Sec.26, T.14S., R.38E. M.D.M. and hole SV-2 was drilled about 150 
feet west of the margin of the present salt lake in the SE^SE^t 
Sec.22, T.14S., R.38E., M.D.M. 

Hole SV-1 was drilled without coring to establish whether any salt 
bodies exist at depth. The hole was completed to a depth of 275 
feet. Brine was present from 3 feet to 30 feet. Below this depth no 
brine layers were encountered. This near surface brine is apparently 
a sodium chloride, sodium sulfate brine and is near saturation with 
respect to sodium sulfate, as refrigeration of the brine results in 
abundant crystallization of mirabilite. The first solid salt horizons 
were penetrated at 60 feet. Abundant salt horizons were encountered 
from 60 to 240 feet. At 240 feet a damp, impermeable, gray, carbonate 
clay was encountered. No salt horizons were penetrated from 240 - 
275 feet. Hole SV-1A was drilled 35 feet north of SV-1. Several coring 
runs were carried out during the drilling of this hole. This hole 
was drilled to a total depth of 315 feet. Abundant salt-bearing 
horizons were encountered from 60 feet to 258 feet. Core recovery 
was poor due to the small core size (two inch) and the very coarse 
grained and vuggy salts encountered from 120 feet to 258 feet. Much 
of the salt kibbled and then fell out of the core barrel while pulling 
the string for the core. Hole SV-2 was completed to a total depth of 
195 feet where a boulder conglomerate was hit, apparently the upper 
surface of an alluvial fan. Salt plus gravel layers were encountered 
from 12 feet to 35 feet. No salt layers were encountered below 35 
feet. The mineralogy of the crystallized salts shows that the solid 
salt layers are dominantly sodium sulfate salts, with lesser amounts 
of chloride and small amounts of borate and potassium salts. The 
successful drilling of these three holes, all of which penetrated 
salt bodies on the very edge of the playa, has established the fact 
that a large, potentially commercial salt body does exist in Saline 
Valley. These holes also justify the present land classification in 
Saline Valley of valuable for sodium. 

Detailed analyses of the brine encountered, and the composition of the 
muds and salts are being conducted. Gamma ray, resistivity, and self 
potential geophysical logs have been conducted on holes SV-1A and SV-2. 

A caliper log was also run on both holes. The results of these 
analyses will be incorporated in the main report. 

As a result of the geologic investigations of the Saline Valley playa 
area, the prospectively valuable for sodium and the valuable for 
sodium boundaries will be revised (figures 3 and 4). 




Figure 2 
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Filot California Known Geothorrn.il Resources Area Minutes No. 28 

'In alluvium* A few hot springs and fossil hot spring deposits are locat¬ 
ed near the lava-alluviun contact along the vest side of the sido valley 
vhere the proposed KGPA is located• The v/atcr of the springs is of low 
Bait content and quits potable* VJater temperature is in the vicinity of 
55 -65 C. - 


Basis for Evaluation * * „ 

-— - — -— * , * 

The proposed Saline Valley KGR2V as described in these minutes has been 
evaluated solely on the basis of competitive interest as defined in 43CFR 
3200*0-5 00 (3) • Inasmuch as thin determination is based upon competitive 
interest/ it is rccoirmonded that the date that such competitive interest 
became known February l f 1974/ bo the effective date of this action* 

fioa cription of Land - 

Based on the foregoing information/ the following described lands embrac¬ 
ing 3/200 acres, more or less, arc* recommended as the Saline Valley Known 
Geothermal Resources Area* 

T. 13 S*/ R* 39 E. - Ht. Diablo Meridian 
. . .Bees* 19, 20, 21, 29, 30 - All 

-1 ; Submitted and recommended by the Coirunittee 




Conservation 2Manager 
Western fiegion 


CC 


Chief, Cons. Div. (MD640) (2) 
Chief, Br. of * Mini Class, and 



C ! 




VJa t o rpo'*: or. Do n v ? r 
Area Geothermal Supervisor 
Pac* Area Geologist (5-2) 

Dist. Geologist, L. A. 

L. J. P. Mufiier, Geol. Div. r w. 


P. 


JAC:jb 




SALINE VALLEY K. G. R.A. 

T. 13 S., R. 39 E., Mount Diablo Meridian, California 
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Total defined 3,200acres 


Pursuont to the authority vested in the Secretary 
of the Interior by Sec. 21(a) of the Geothermal Steam 
Act of 1970(84 Slat. 1566, 1572; 30 U.S.C. 1020), 
and delegations of authority in 220 Departmental 
f^onua! 4.1H, Geological Survey Manual 220.2.3, and 
Conservation Division Supplement (Geological Survey 
Manual) 220.2.IG, 

I defined the 


SALINE VALLEY 

known geolhermal resources area as indicated hereon, 
effective February 1,1974 ~ ^ 

° Conservation Manager 

U. S. G-iC lcgir.nl Surv'.-y 
D -.vo t.■ :■ vrj?, I > 75 d 01 0 




LOCATION AND GEOLOGIC MAP. 

SALINE VALLEY KGRA 

U. S. GEOLOGICAL SURVEY 
CONSERVATION DIVISION 
OFFICE OF THE PACIFIC AREA GEOLOGIST 

Compiled by Jack A. Crowley • 




EXPLANATION 





Mzgm 



Quaternary alluvial, lacustrine, colluvial and 
spring deposits. 


Late Cenozoic trachyandesite 


Late Cenozoic felsic volcanic rocks and fanglomerate 


Mesozoic quartz manzonite 


Paleozoic sedimentary rocks, undivided 


Fault; ball indicates downthrown side, dashed where 
approximately located, dotted where concealed 


KGRA boundary 


Geologic map compiled from Burchfiel, B. C., 1969; Ross, P. C., 1967a, 
1967b, 1970. . 
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INTRODUCTION 


The purpose of this study is to locate, define, and describe the leasable 
minerals in the Saline Valley Planning Unit for the Bureau of Land 
Management's Mojave Desert Study. 

The Saline Valley Planning Unit (Figure 1) is located about 113 km (70 mi) 
southeast of Bishop, California, and about 24 km (15 mi) east of Lone Pine, 
California. The western boundary of the planning unit is the crest of the Inyo 
Range, and the eastern boundary is Death Valley National Monument. Access 
is by rough, secondary dirt roads that enter Saline Valley from the north and 
south. Both roads may be closed for short periods in the winter due to snow. 
The area of concern for this report is Saline Valley where leasable 
commodities of sodium and geothermal resources have been indentified. No 
leasable commodities have been identified in the surrounding mountains within 
the planning unit boundary. 


GEOLOGIC SETTING 


Saline Valley is located in the Basin and Range physiographic province. A 
playa has formed in the central and lowest portion of the valley. The lowest 
point in the valley is slightly over 305 m (1,000 ft) in elevation. The crest of 
the Inyo Range to the immediate west is over 3353 m (11,000 ft) in elevation. 
Most peaks in the Panamint Range to the east of Saline Valley are less than 
2438 m (8,000 ft) in elevation. 


Structure 

Saline Valley is a graben associated with basin and range regional extension. 
The valley is bounded on the west by a north to northwest trending normal 
fault with over 3048 m (10,000 ft) of vertical displacement and an unknov/n 
amount of right-lateral displacement (Lombardi, 1963). The east side of the 
valley is bounded by a series of north- to northwest-trending en-echelon 
normal faults. Lombardi (1963) has also mapped several faults near the center 
of the valley. These faults strike in a northwest to westerly direction, with 
both right-lateral and normal displacement. Lombardi lists several occur¬ 
rences of fresh fault scarps substantiating recent movement along some of 
these faults. The floor of the valley has been tilted to the southwest as 
indicated by the restricted area of Salt Lake in the southwest corner of the 
valley. This lake once occupied the center of the galley^ formed a playa, and 
iiTnow"restricted to an area of less than 2.59 krn (lmi ). Brines are on the 
surface of the playa in its southwest corner, but are 1 to 1.5 m (3-5 ft) below 
the surface elsewhere on the playa. This data also suggests that Saline Valley 
has been tilted. 


Rock types 

Saline Valley is surrounded by a wide variety of rock types. The rocks to the 
west in the Inyo Range are Paleozoic marine deposits and their metamorphic 
equivalents. These rocks are intruded by Mesozoic granitic rocks, primarily 
quartz monzonites. Considerable alteration and metasomatism has occurred 
along the contacts between these two rock types. Numerous mines are 
scattered along the contact zones. The rocks to the north in the Saline Range 
are Tertiary basalts and trachyandesites. In several areas these have been 
extruded onto valley alluvium. The source area for these volcanics may be the 
heating source of the several hot springs located in the northeast corner of 
Saline Valley. The rocks to the south and east are a mixture of Mesozoic 
granitic rocks and Paleozoic marine rocks and their metamorphic equivalents. 
Alteration and mineralization are present in places in these rocks as they are 
in the Inyo Range to the west. 
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Saline Valley is filled by coalescing alluvial fans along its margins. The central 
part of the playa contains fine-grained lacustrine deposits grading into coarser 
grained sands and gravels toward the margins of the valley. The gravels to the 
north are composed principally of volcanic clasts. The sands and gravels of the 
other parts of the valley are predominantly granitic fragments. 

I 

The lacustrine deposits of Saline Valley are primarily fine-grained quartz, 
feldspar, calcite, and clay. In the central and southwest corner of the valley 
considerable salt and alkali efflorescences are present. In the areas of the 
three drill holes, carbonate muds and various salts constitute 90% of the 
surface deposits. 

Travertine and related hot spring deposits are common in the northeast corner 
of Saline Valley in the vicinity of several active and extinct hot springs. A 
large mound of travertine is located along the east portion of the valley and 
marks the site of a former hot spring area. All of the hot springs and hot 
spring deposits are associated with nearby faults and reflect deep circulation 
of near-surface groundwater. 

Salt deposits occupy an area of more than 41 square km (16 square mi) in the 
central and southwest portion of Saline Valley. The surface salts are primarily 
sodium chloride as well as sodium and calcium sulfates. Surface deposits of 
halite and other salts vary from an efflorescence to a layer as much as 1 m 
(3 ft) thick. Ulexite was once harvested from these surface efflorescences. A 
near saturated or saturated brine with respect to NaCl and/or NaSO^ occupies 
about 31 square km (12 square mi) of the playa and occurs at a depth of less 
than 4.6 m (15 ft) in all areas within this zone (Figure 2). 

Geothermal resources 

Hot springs are located in a tributary valley that joins northeastern Saline 
Valley with Eureka Valley. The hot springs appear to be rising through the 
valley alluvium from buried fault zones. There are four sets of hot springs in 
this tributary valley, and several extinct hot springs with deposits of 
travertine. A warm-water artesian well near the Inyo Range frontal fault is 
located immediately east of Salt Lake, and a small warm water flow was 
encountered from drill hole SV-2. 

A large travertine deposit is located on the alluvial slope northeast of Salt 
Lake in Section 14, T. 14 S., R. 39 E. No springs are currently associated with 
the travertine. 



An analysis of the thermal springs in Saline Valley was completed by R.H. 
Mariner, U.S. Geological Survey, during February 1977. A summary of his 
results as it pertains to estimated subsurface temperatures are listed below: 
(R.H. Mariner, oral commun., 3une 1977). 


TABLE 1.--Analysis of thermal springs, Saline Valley, 
_ Inyo County, California _ 




Calculated 


Surface 

Subsurface 

Chemical 

Location Temperature 

Temperature 

Method 

Artesian well 

(NWK, sec. 27, T. 14 S., R. 39 E.) 

23°C 

69.5°C 

Na-K-Ca (B=4/3) 



78.0°C 

Chalcedony 

Drill hole SV-2 

(SEK, sec. 22, T. 14 S., R. 39 E.) 

22°C 

80.0°C 

Quartz (conductive) 

Upper Warm Springs 

(NJiNft, sec. 9, T. 13 S., R. 39 E.) 

50°C 

96.0°C 

Quartz (conductive) 



65.4°C 

Chalcedony 



171.5°C 

Na-K-Ca (B=l/3) 



106.2°C 

Na-K-Ca (B=4/3) 

Palm Spring 

(NEK sec. 18, T. 13 S., R. 39 E.) 

50°C 

95.9°C 

Quartz (conductive) 



65.2°C 

Chalcedony 



171.7°C 

Na-K-Ca (B=4/3) 



107.0°C 

Na-K-Ca (B=4/3) 

Lower Warm Spring 




(SEK, sec. 18, T. 13 S., R. 39 E.) 

43.5°C 

Same as Palm Spring 
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The artesian well and the artesian flow from drill hole SV-2 represent a warm- 
water flow from the same source. This flow is the result of circulation by near 
surface waters along the frontal fault zone that parallels the east face of the 
Inyo Mountains. The water is warmed at depth and then returned to the 
surface. The geothermal potential for this water is minimal. It could be used 
by future salt operations where a moderate volume of warm water is required. 

The hot springs located in and near the Saline Valley Known Geothermal 
Resources Area probably originate by meteoric water circulating to depth and 
being warmed by remnant heat from the deep seated magmatic source that 
supplied the Saline Range extrusive rocks. This water is returned to the 
surface through fault zones that probably exist below the valley alluvium. The 
subsurface temperatures for these hot springs probably do not exceed 100 C. 
With such a low temperature, the uses for the geothermal resource are 
somewhat restricted. Space heating, hot spas, and use by future salt 
operations in the valley are the most likely possibilities. 



SODIUM AND POTASSIUM 


History of mining and development 


One of the earliest recorded reports on Saline Valley was written by Bailey in 
1902. He states (p. 118) that "Extensive deposits of pure rock salt were 
discovered in 1864 ... Salt springs, borax beds and salt beds are numerous and 
extensive; but lack of transportation facilities has prohibited nearly all 
development." The Conn and Trudo Borax Co., in 1902, had claimed several 
hundred acres on the playa and had small workings for handling the borax. 
According to Bailey (1902, p. 49) "The crust containing borax on the company's 
land is from 6 inches to 2 feet thick, and in some spots carries as high as 90 
per cent of borax," Borax mining in the valley terminated in 1907. Gayle 
(1912, p. 421) concluded that the surface borate deposits had been exhausted. 

Gayle (1912) visited Saline Valley and reported that the salt crust occupied 
about 31 square km (12 square mi) of the valley floor. At that time an aerial 
tramway was under construction from Swansea at Owens Lake over the Inyo 
Mountains and down to the edge of the salt marsh in Saline Valley. Salt was 
being harvested by raking the crystals of NaCl into stacks for drying, then 
shipping the salt to Swansea via the tramway. 

Gayle (1912, p. 420) sampled surface and near surface brines in several 
localities, and analyzed the dried residues for potassium. His table of values is 
shown in Table 2. 



TABLE 2.—Potash Analyses of Brines from 


Saline Valley, Inyo County, California 


• 

o 

Z 

% Total Salts 

%K 

%k 2 o 

%KC1 

l h 

29.77 

1.29 

1.56 

2.47 

2 b 

28.10 

.78 

.94 

1.48 

3 

28.05 

.81 

.99 

1.55 


28.77 

1.29 

1.56 

2.47 

5 d 

28.26 

.95 

1.15 

1.82 


a From approximately one mile north-northeast of the 

. northeast corner of Salt Lake. 

d 2 and 3 from the north margin of Salt Lake. 

^From the southwest margin of Salt Lake. 
a From the southeast margin of Salt Lake. 



Mining of the salt continued intermittantly from 1911 through 1930. The 
tramway was overhauled in 1929, and at the cessation of operations in 1930, 
about 30,000 tons of NaCl had been shipped over the tramway. 

Some work was done in 1954 towards producing more salt, and some halite was 
stockpiled for shipment. During the course of operations a 4 foot layer of 
thenardite (iN^SO.) was found to underlie the ooze in the central part of the 
small Salt Lake. The lateral extent of this layer is unknown (Ver Planck, 1958, 
p. 25). An analysis of the near surface brine underlying Salt Lake is shown in 
table 3. No mining of salts has been attempted in Saline Valley since 1954. 

Surface deposits 

Lombardi (1963) and Hardie (1968) conducted fairly detailed examinations of 
the playa surface and analyzed its surface and near surface brine. Lombardi 
concentrated on trace element distribution and Hardie concentrated on the 
mineralogy and major element geochemistry of the brine. Lombardi concluded 
that there were several centers of evaporation for the playa, with considerable 
variation of the trace element from one center to another. Major elements 
showed minor variations. All of the surface brines examined by Lombardi were 
dominated by sodium, chloride, and sulfate ions; potassium ion is usually 
present at less than 3%. Table 4 shows the percent composition of the surface 
.muds and Figure 3 shows sample locations, Lombardi (1963) (Figure 2) also ... 
determined the salinity of the brine at his different sample locations. 
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TABLE 3.~Brine Analyses from Salt Lake 


uaiu n- * tinu y y inj v vsui ■ *»j 

Percent of Dissolved Solids 

Na K 

Ca 

Cl 

B 

co 3 

so 4 

1* 36.4 1.2 

.05 

48. 

6 Tr. 


12.1 

2 b 34 1.5 

.01 

51 

— 

— 

— 

3 36 1.0 

.1 

55 

— 

— 

7.0 

4 36 2.5 

.3 

52 

— 

— 

8.0 

5 36.7 , 1.2 

.09 

51. 

5 1.6 

.21 

5.5 

^Recalculated from King, C.R. 

, 1948, 

p. 190, 

, table 1. 



u 2 through 5 from Lombardi, (1963, table 1). 




TABLE 4.--Percent Composition of Muds from 


Saline Valley, Inyo County 

, California 



Sample No. Location 13 K 

Mg 

Ca" 

CaS0 4 (Mg, Ca) 

Brine 

1 7 2 

3 

3 

1 

20 

30 

2 19 .2 

1 

10 

20 

20 

40 

3 20 2 

3 

3 

2 

10 

20 

4 21 2 

3 

3 

2 

20 

30 

5 22 2 

3 

3 

1 

20 

20 

6 23 2 

3 

3 

1 

15 

20 

7 25 2 

3 

3 

1 

20 

20 

8 28 2 

10 

10 

- 

40 

50 


j*From Lombardi (1963, table 2). 
b Refer to figure 3. 



Surface areas of abnormally high concentration are credited by Lombardi 
(1963), to evaporation. The surface brine of highest concentration ( > 20% 
salinity) forms an east-west configuration with a bulge to the northwest at the 
northwestern corner of the playa (figure 4). All of the high salinity brine 
occurs within the 1080 foot contour line. Lombardi (1963) reports that the 
brines are predominantly sodium chloride with the exception of the northwest 
corner of the playa where sodium sulfate is the dominant constituent. 

Sodium borate, which is concentrated in the surface efflorescences, is slightly 
more abundant in the northeastern and north central parts of the playa. In 
brine residues sodium borate did not exceed one percent and would be pro¬ 
portionately lower in concentration in the brine itself. 

In his examination of the surface and near surface deposits in Saline Valley, 
Hardie (1968), defined three areas of evaporation with somewhat different 
precipitation assemblages (Figure 2). These are: 

1. A NaSCV- rich brine with thenardite precipitated in the northwest 
corner of the playa. 

2. A NaCl- rich brine with halite precipitated in the southwest corner 
of the playa (the present salt lake). 

3. A Ca- deficient, sulfate-rich brine with higher E^O^ va ^ ues * n 
■ northeastern to north central part of the playa. 

A possible explanation for these variances can be attributed to their source 
areas. The NaSO.- rich area lies downslope from highly mineralized areas in 
the Inyo Mountains. An enrichment in sulfate can be expected from the 
weathering of these deposits. The Ca-deficient area is downstream from the 
hot springs in the northeast portion of the valley. Most of the Ca has been 
deposited around these springs as tufa and travertine (CaCO^). The NaCl- 
rich area in Sait Lake is the result of the closed drainage in the lower part of 
the Saline Valley. Rains and flash floods dissolve the highly soluble NaCl from 
the surface efflorescences and carry the salt in solution to Sait Lake where it 
is reprecipitated by evaporation. 


Subsurface deposits 

Three holes were drilled on the edge of Salt Lake in Saline Valley (Figure 5). 
One hole was partially cored with a 2 5/8 inch interior diameter 10 ft core 
barrel. Two holes were drilled adjacent to the first tramway tower on the 
south side of the lake (Figure 2). The first hole, SV-1, was drilled as a test 
hole to give the driller experience in soft, water-saturated sediment drilling, 
and to determine if there were any salt layers at depth. The second hole, SV- 
1A, was drilled 8 m (32 ft) to the north. Four 3 m (10 ft) intervals were cored 
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in SV-1A. The first core run was to test the core barrel; the next three core 
runs sampled the more favorable appearing salt sequences penetrated in hole 
SV-1. The third hole, SV-2, was drilled on the western edge of Salt Lake, 
approximately 100 m (330 ft) west of the lake margin, and about 43 m (140 ft) 
west of the surface efflorescence. SV-2 did not encounter significant amounts 
of salt, probably because of the relatively rapid increase of surface elevation 
west from the lake and because the hole was 40 m (120 ft) west of the surface 
efflorescences. 

Resistant layers were logged by drilling rate in SV-1 and SV-2 and grab samples 
were taken from the circulating mud column every 1.5 to 2 m (5 to 7 ft). All 
hard layers below 20 m (65 ft) were salt. The close proximity of holes SV-1 
and SV-1 A allowed good correlation of the resistant layers. The four core runs 
in SV-1A gave added confidence and accuracy to the driller's logs. 

Resistance, self-potential, and gamma ray logs were run in holes SV-1A and 
SV-2. A caliper survey was also run, and proved of value in locating a zone of 
artesian flow in SV-2. The electrical logs gave good results in locating salt 
layers, and an idea of each bed's thickness. 

• 

The gamma ray log gave supporting data for where salt layers occurred, but 
did not indicate how thick the layers were, as potassium concentrations did not 
necessarily reflect the thickness of salt. Some of the mud and salt horizons 
gave high gamma readings, while some of the thick salt horizons gave low 
readings. 


The drilling fluid was obtained by drawing brine from five 4.6 m (15-ft) deep, 
12.7 cm (5 in) diameter holes drilled adjacent to the lake. This fluid proved to 
be about 30 percent saturated with salts, and was considerably more dilute 
than expected. This proved an aid for the electrical logs, which may not have 
been as effective with a saturated brine. The unsaturated brine did prove to 
be a slight problem in that it tended to dissolve the salts somewhat before they 
reached the surface. This was especially true in the case of the highly soluble 
halite, and tended to give an erroneously low impression of the amount of 
halite with respect to the less soluble thernardite in the salt layers at depth. 
This error factor increased with depth as the halite had more chance to 
dissolve before grab samples could be obtained. The dilute drilling brine also 
caused considerable erosion of the cored salt layers, and several of the core 
fragments were less than 5 cm (2 in) in diameter instead of the 6.35 cm (2 Yi in) 
core diameter normally obtained. 

# 

All grab samples and cores were logged in the field using a hand lens. They 
were relogged in the laboratory using a binocular microscope. One hundred 
twenty samples of crystal grains, mud layers, and salt horizons were X-rayed 
by powder diffraction methods to determine the mineralogy and a rough 
approximation of the amount of salts present in the various layers cored. The 
graphic logs are shown in Figure 8. 
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LOGS OF HOLES SV-1, SV-1A, AND SV-2 
Drill hole SV-1 


Depth 

Unit 

Thickness 

Description 

(feet) 

(feet) 


10 

10 

Fine- to coarse-grained sand, silt, light gray 

30 

20 

to slightly brownish mud, traces of halite 
crystals less than 1 mm in diameter. 

Very fine-grained sand to silt. Calcite cleavages, 

45 

15 

Halite fragments present. The section 
is about 5 percent gypsum crystals and 
crystal aggregates to 1 cm in size. 

Angular to subrounded, fine-granule (2-4 mm) 


gravel, feldspar fragments, fine grained 
sand is dominant with abundant gypsum 
and calcite fragments. Carbonized wood 
fragments and small seed pods present. 


50 

5 

Gypsum dominant in compact masses of small 
crystals. Not the abundance of well formed 
crystals seen earlier. Consists of calcite 



up to 30 percent of the total. 

60 

10 

Coarser gravels, clasts up to 1 cm in diameter. 
Fragments of limonite present. Gypsum 
abundant. Primarily a gypsum and calcite 
sand. Some halite and thenardite present. 

62 

2 

Gray color to mud. Abundant thenardite. Some 
coarse sand and gravel. 

90 

28 

Abundant thenardite. Gypsum very common 
and altering to mirabilite. A mushy, white, 


fine grained mixture of mirabilite and 
thenardite is cementing much of the material 
together. Gravel makes up about 40 percent 
of the interval. Wood chips and seed hulls 
are cemented to the gravels. A single 
3 mm fragment of fresh pyrite was identified. 
Some colorless, transparent octahedra 
of halite are present. 
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Logs of Holes SV-1, SV-1A, and 5V-2 (continued) 
SV-1 (continued) 

i Unit 

Depth Thickness Description 

(feet) (feet) 


109 

110 
120 


127 

128 
130 
132 


134 

135 

137 

138 

140 

145 


152 

153 

154 

155 

156 
162 

163 


19 

1 

10 


7 

r 

2 

2 


2 

1 

2 

1 

2 

5 


7 

1 

1 

1 

1 

4 

1 


Scattered salt layers. Fine sand and mud horizons. 

A few gravel concentrations. 

Salt layer. Halite present in octahedrons up 
to 1 cm in length. 

Mud impregnated with fine- to coarse-grained 
gravel and salt. Both halite and thenardite 
present. 

Interlayered mud and salt. H 2 S smell present. 

Salt layer, halite and thenardite. 

Mud. Mud now black and strong H^S odor. 

Salt layer. Halite and thenardite. Halite in 
octahedrons to 2 cm. Thenardite is in 
long bladed crystals. The salt layer is 

_vuggy. _ _ 

Black mud. Scattered salt crystals. 

Salt layer. 

Black mud. The muds are still dominantly carbonate. 

Salt layer. Large thenardite fragments. Gypsum 
altered to mirabilite is present. 

Black mud. 

Repeated salt-mud layers stacked one on top 
of another. Gypsum altering to mirabilite 
is present. Halite and thenardite are dominant. 

Black mud. 

Salt layer. 

Black mud. 

Salt layer. 

Salt and black mud intermixed. 

Black, greasy, clay-like mud. H 2 S and a petroliferous 
odor are present. 

Salt layer with some intermixed black mud. 

A dense aggregate of salt crystals with mud 
forming the matrix. 



Logs of Holes SV-1, SV-1 A, and SV-2 (continued) 
SV-1 (continued) 


Unit 

Depth Thickness Description 

(feet) (feet) 


168 5 

172 3 

m 12 


190 6 

201 11 


207 

207.5 

211 

230 


6 

.5 

3.5 

19 


2 ^ 0———10 
270 (T.D.) 30 


Black mud. 

Black mud. 

Thick salt layers with thin interbedded mud 
layers. About 10 percent of the salts are 
composed of small gypsum aggregates 
altering to mirabilite. 

Black mud. Scattered salt fragments. 

Interbedded salt layers separated by thin mud 
layers. 

Black mud. Some salt intermixed. 

Thenardite layer. 

Black mud. 

Repeated salt layers. Thenardite and halite 

are present. Thenardite is in euhedrai crystals 
to 2.5 cm. 

Black mud and salts intermixed.- 

Gray, fairly dry, stiff clay. Strong NH^odor 
when freshly broken open. 


-15- 



Logs of Holes SV-1, SV-1A, and 5V-2 (continued) 


SV-1A 



Unit 

Depth 

Thickness 

(feet) 

(feet) 

20 

20 

30 

10 

50 

20 

61 

11 

64 

3 

65 

1 

75 

10 

82 

7 

90 

8 

92 

2 

105 

13 

110 

5 


Description 


Fine- to coarse-grained sand, silt and gray to 

brown mud. Abundant small gypsum crystals 
and rosettes. One thin gravel layer encountered 
at about 18 feet. 

Mud and silt. Scattered halite crystals. Small 
gypsum crystals common. 

Mud, silt, and sand. Scattered thin layers of 
gravel 2-4 mm diameter. 

Several thin salt layers. Mud and silt predominate. 

Mixed sand, gravel, and salt layers. Gypsum 
rosettes altering to mirabilite. Two salt 
layers present with about i8 inches of 
black mud between. The top layer is primarily 

-thenardite. The bottom layer is a mixture 

of thenardite and halite, with the halite 
content higher in the middle of the bed 
and grading towards thenardite at the top 
and bottom. 

Salt layer. Thenardite present. 

Interbedded salt and black mud layers. 

Interbedded salt and mud layers. Four salt 

layers from 1-3 inches thick were encountered 
from 1-2 feet apart. Black mud lies between 
the salt horizons. 

Mostly black mud. Three thin salt layers present. 

Several thin salt layers present. 

Black mud. Some salt in mud present from 
100-103 feet. 

Black mud. 
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Logs of Holes SV-1, SV-1A, and SV-2 (continued) 


SV-1A (continued) 



Unit 


Depth 

Thickness 

Description 

(feet) 

(feet) 


112 

2 

Several thin salt layers with interbedded black 



mud. 

120 

8 

Black mud. 

121 

1 

Salt layer. 

128 

7 

Black mud. 

133 

5 

Primarily salt layers, close together with thin 


seams of gray mud between layers. Salts 
are dominantly halite with some thenardite. 


A zone of sand lenses occurs at 129 feet. 
Thenardite is the major salt in the thicker 
mud seams, halite is always present. Both 
minerals tend to form euhedral crystals 
in the mud with thenardite forming large 
crystals to 3 cm in length. 

135 2 " " Black mud. Halite and thenardite present in 

scattered crystals. 

1^0 5 Black mud. 

143 3 Two thin salt layers. The rest is black mud. 

151 8 Black mud. A zone of salt crystals in the mud 

occurs at 146 feet. 

162 9 Primarily black mud. Thin salt layers occur 

at 152 and 154 feet. 

163 1 Salt layer. Halite and thenardite. 

168 5 Black mud. 

171 3 Black mud and salt. 

179 8 Nearly continuous salt. Salt layers with thin 

mud seams. The salt layers grade back 
and forth from sulfate rich to chloride 
rich repeatedly through the section. Halite 
commonly forms the middle of each salt 
layer and grades to thenardite towards 
the top and/or bottom of the individual layer 
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Logs 

of Holes SV-1, SV-1A, and SV-2 (continued) 


# 

Unit 

SV-1A (continued) 

Depth 

Thickness 

Description 

(feet) 

(feet) 

' 

183 

4 

Salt-rich mud. Large euhedral halite and 
thenardite crystals. Abundant gypsum 
nearly completely altered to mirabilite. 

189 

6 

Black mud. 

190 

1 

Salt layer. 

192 

2 

Black mud. 

194 

2 

Two thin salt layers with black mud betwen 
layers. 

197 

3 

Closely spaced salt layers. 

207 

10 

Black mud. A thin salt layer is present at 

200 feet. 

208 

1 

Salt layer. 

210 

2 

Black mud. 

— 214_ 

4 - 

. .Several thin salt layers with interbeddcd black 

mud. 

215 

1 

Salt layer. Predominantly thenardite. 

220 

5 

Black mud. 

222 

2 

Mud plus salt. Abundant gypsum altering to 
mirabilite. 

224 

2 

Salt layer. Predominantly yellowish thenardite. 

226 

2 

Thin salt layers with interbedded black mud. 

The black mud is marbled in a random 
manner with gray mud. An ammonia smell 
is associated with the gray mud when it 
is freshly broken. 

230 

4 

Black and gray marbled mud. Thin black mud 
horizons. 

231 

1 

Salt layer about 6 inches thick between 230-231 

240 

9 

Black mud with several thin salt layers. 
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Logs of Holes SV-1, SV-1A, and SV-2 (continued) 


SV-1A (continued) 


Unit 


Depth 

Thickness 

Description 

(feet) 

(feet) 


255 

15 

Several 1-6 inch salt layers with inter bedded 
black muds. 

273 

18 

Black mud. Entered gray mud at 273 ft. 

315 (T.D.) 

42 

Gray, stiff, fairly dry clay. Gray clay is consi 


derably warmer than black clay as drilling 
fluid warmed over 10°F. in the 45 minutes 
of drilling from 273 to 315 feet. 
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Logs of Holes SV-1; SV-1A, and 5V-2 (continued) 


SV-2 


Depth 

Unit 

Thickness 

(feet) 

(feet) 

12 

12 

14 

2 

21 

7 

22 

1 

30 

8 

35 

5 

48 

13 

50 

2 

54 

4 


" 75 

"21 

88 

13 

92 

4 

102 

10 

131 

31 

135 

4 

182 

47 

185 (T.D.) 

47 


Description 


Sand and silt. Thin gravel layers. 

Gravel lenses with euhedral salt crystals. 

Brown mud, silt. 

Salt layer. 

Mud and silt. 

Coarse-grained gravel. Cobbles to 5 cm. Euhedral 
thernardite crystals intermixed. 

Black mud. 

Several thin salt layers. 

Sand and gravel layers with black mud and 
cobble mixture between layers. Aquifer 
encountered here. _ 

Black mud. 

Black mud marbled with gray. 

Several thin salt layers. 

Black mud. 

Gray mud. 

Two thin salt layers interlayered with black 
mud and gray mud. 

Gray mud. 

Extremely coarse-grained gravel grading downward 
into boulders. Possible alluvial fan surface. 
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MINERALOGY 


The black and gray muds encountered in the three drill holes are composed pre¬ 
dominantly of authigenic carbonate. X-ray diffraction analyses of many mud 
horizons shows that the muds are dominantly calcite with lesser dolomite and 
traces of clay, quartz, and other rock-forming minerals. The authigenic minerals 
(Table 5) identified in the three drill holes are calcite, dolomite, gypsum, mira- 
bilite, thenardite, and halite. No glauberite was identified, although it was identi¬ 
fied as a common mineral present at the surface (Hardie 1968). 

All of the black muds examined are fairly wet and saturated with a salt-rich brine. 
However, none of the mud in the cores was sufficiently wet with brine to allow 
any leakage of brine from the cores. No brine layers were encountered in any of 
the holes below approximately 18 m (60 ft) and it is not certain if any free brine 
exists below about 9 m (30 ft). Most of the salt layers encountered in the cores 
were dry and compact. Capillary water is present in the salts. Vuggy layers had 
no provable free brine present. Permeability in the salts varies from very little in 
the solid layers to moderate in the vuggy layers. The mud has a very low 
permeability. Porosity is very low in the muds and the compact salt layers, but is 
high in vuggy salt layers. 

The salt layers varied from nearly pure halite (NaCl) to nearly pure thenardite 
(N a 2 S0^). A common sequence in individual beds is to have thenardite forming the 
bottom and grade upwards into halite. Single layers of nearly pure halite or nearly 
pure thenardite are also common. Some beds appear to grade back into thenardite 
near the top of the bed. Salt layers are separated by mud layers which vary from 
thick layers of black mud to very thin seams ( 1 mm thick) of gray carbonate 
mud. Many layers do not show discernible boundaries between one another and 
make up continuous series of thenardite-halite rich concentrations stacked many 
times one upon the other. In the sections cored by SV-1A no single salt layer 
exceeded 15 cm (6 in) in thickness. Aggregates of salt layers several feet thick 
occurred in both holes SV-1 and SV-1A. 

Gypsum is present in large quantities as small clean crystals in the upper portions 
of the drill holes. In the lower portions of holes SV-1 and SV-1 A, gypsum is 
present in some zones in considerable quantity, but in other zones it makes up less 
than one percent of the total solids or is missing. In the lower portions of both 
drill holes, the gypsum is being altered to a white pasty mixture of calcite and 
mirabiiite, with the mirabilite the dominant mineral. The change from unaltered 
to altered gypsum occurs at depths between 15 and 23 m (50 and 75 ft). The 
degree of alteration increases with depth. 



TABLE 5.~Authigenic Minerals from ■ 


Saline Valley 


Name 

Formula 

Calcite 

CaCO^ 

Dolomite 

CaMg(C0 3 ) 2 

Gypsum 

CaSO^ • 2H 2 0 

Mirabilite 

Na 2 S0 4 - 10H 2 O 

Thenardite 

Na 2 SO^ 

Halite 

NaCl 
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Depositional environments 


The gray clays represent periods of brackish or salt water accumulations. Calcite 
and dolomite make up 99 percent of this mud; calcite is the predominant mineral. 
The lack of any other clastic mineral suggests that the gray carbonate clay is 
authigenic and precipitated in a shallow lake basin under oxidizing conditions. The 
lake basin was apparently stable with little freshwater inflow. The black muds 
turn gray when exposed to the atmosphere for a short period of time. When 
washed free of salts, they are predominantly carbonate muds and give essentially 
identical X-ray patterns to the gray clay. The black muds represent periods of 
evaporation in a stagnant basin under reducing conditions. Most of the black muds 
examined have small to large salt crystals embedded in them. The muds that do 
not contain visible salt crystals usually give small peaks during diffraction 
analysis for halite and (or) thenardite. All samples of black mud that were dried 
gave halite peaks when X-rayed; most also gave thenardite peaks. This indicates 
that the wet portion of the mud is a salt-bearing liquid. The black mud has an H ? S 
and petroliferous odor that persists for some time. The salt layers represent 
periods of dryness or near-dryness of the lake. During an evaporation cycle, 
thenardite (or mirabilite, Na-SO^HjOjJ crystalizes first, followed by halite. 
When this cycle is interrupted By briei inilows of fresher water, and if some halite 
has been precipitated, the halite could be expected to redisolve, whereas the less 
soluble thenardite might remain as the only salt. 

Hardie (1968) has proposed a series of facies changes for the Saline Valley surface 
salt deposits. These changes grade from the margins of the playa inward in the 
following sequence: 


CaC0 3 CaSO^ CaNaSO^ NaSO^ - NaCl. 

The calcite deposition would occur in the alluvial fan, the gypsum in the near 
shore environment and the salts in the evaporating playa. The drilling results 
support this facies concept with a few changes. The first is that the CaCO, mud 
appears to be authigenic, and is nearly completely free of elastics. It did not form 
in an alluvial fan environment, and is different from any ongoing phenomenon in 
the basin today. The second is that no glauberite (NaCaSOj was encountered. 
The variances from salt beds to gypsum muds to salt muds at depth reflect 
changes in the depositional cycle of the lake. The gypsum muds accumulated 
when the salt evaporation center was further lakeward. The salt muds and solid 
salts represent dessication after periods of large water accumulations during a 
higher lake level than now present. 



The gypsum encountered in the drill holes probably formed according to Hardie's 
concept. Tilting of the basin has allowed the brines to permeate the gypsum 
zones. Because these brines are not in equilibrium with the gypsum, alteration of 
the gypsum is taking place. The near-surface gypsum deposits have not had 
sufficient time to be replaced by sodium. The deeper gypsum deposits have had 
more time to react. Conditions at depth may also be somewhat more favorable 
for replacing the gypsum with the resultant mirabilite + calcite assemblage. 


Economic potential 

The surface deposits of the playa's evaporating pan are of sufficient thickness to 
warrant the present classification as "valuable for sodium." The present 
classification does not include the eastern portion of the playa within the 1080 ft 
contour line. These lands also will be classified as valuable for sodium, as both 
the brine and the salt crust are of sufficient concentration and thickness to 
warrant this classification. 

Holes SV-1 and SV-1A penetrated numerous halite and thenardite zones and beds. 
Three zones of salt were of sufficient thickness and purity to be classified. These 
are the horizons from 18-24 m (60-80 ft) 39-40 rn (128-132 ft), and 52-56 m (170- 
185 ft). Hole SV-2 did not penetrate any salt of sufficient quality to warrent 
classification as valuable for sodium. Several thin salt layers were cut and these 
can be expected to thicken Lo the north-east. _ __ _______ 

The abundance and number of salt horizons encountered in holes SV-1 and SV-1 A, 
which are on the extreme south edge of the playa, make it obvious that 
considerable salt exists in Saline Valley. The presence of abundant thenardite, 
often in nearly pure beds, make this area a likely target for sodium sulfate 
extraction. The sequences of salt on the very edge of the playa can be expected 
to thicken considerably towards the center of the playa. How the mineralogy of 
the salt layers will change in the subsurface north, northeast, and east is difficult 
to state without further drilling. The surface presence of a 1.2 m (4 ft) bed of 
thenardite about 1 km north of the SV-1 and SV-1A drill sites, as well as the 
conclusions reached by Lombardi (1963) and Hardie (1968) in their studies of the 
present playa surface, suggest that considerable quantities of NaSCL may exist to 
the north. Halite and possible potassium and borate salts may increase to the 
northeast and east and may increase in concentration relative to the IS^SO^. 

As a result of the surface examination and drilling information obtained for this 
report, the playa within the boundaries shown on Figure 5 will be considered 
valuable for sodium. Although the previous valuable for sodium boundaries did not 
reflect this information, they are being changed. 

The majority of the valley is currently classified as prospectively valuable for 
sodium. As a result of this investigation, some of these lands are being 
reclassified. 







r 





Figure 6.~Partial stereo view from drill hole SV-1A looking north-northeast 
across Salt Lake towards Lower Warm Springs. 
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